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TRADING CORPORATIONS. 





Tue decision given by Judge Wightman Wood in the 
Leicestershire County Court a few days ago, in the case 
The Corporation of Leicester v. H. Warren Hill, is, we 
think, a very satisfactory one from all points of view. Our 
readers will, no doubt, remember that so long ago as 1895, 
we dealt with the question of local authorities trafficking in 
electrical goods, and to this and its cognate subject—the 
attempt on the part of such bodies to compete with wiring 
contractors—we have devoted attention from time to time 
since that date. 

The judge in laying down what he believes to be the 
law on the subject, aptly remarked that this was a case of 
unusual importance to come before a court of limited 
jurisdiction. Although the action was ostensibly for the 
price of lamps and other fittings sold to the defendant, Mr. 
Warren Hill, the importance of the case lies in the motive 
that underlay the refusal to pay. Mr. Hill, in common with 
wiring contractors generally, feels very sore that his business 
should be injured by the powerful competition of local 
authorities, who, acting on the advice of certain officials, 
undertake to fit up premises and sell lamps and accessories 
as an adjunct to their public electricity supply. We imagine 
that so far as the sale, or giving away free, of incandescent 
lamps goes—or even the hiring out of arc lamps and motors— 
no one will make any serious objection to this action on the 
part of corporations or vestries, as obviously the consumers 
are likely to increase in number and importance if the 
undertakers adopt a truly progressive and energetic attitude 
in fostering their business and rendering as general as possible 
the use of electrical energy. The contractor benefits more 
than indirectly from such business-like pushing, because he 
has a greater number of potential clients, and it is his own 
fault if he does not get the orders for fitting up their 
premises and wiring to the apparatus which is let on hire. 

When we come to wiring and installing, however, the 
aspect changes very materially. So long as the business of 
supply is assisted, it is to the interests of the wiring contractor 
to support the undertakers ; but when those who hold statutory 
powers to supply not only do what they are fully entitled to 
do, but branch off into the domains preserved in most instances 
to the private individual, then we think that, morally, a 
wrong is done, and an act of injustice perpetrated for which 
there is very little excuse. The legal position may coincide 
with or differ from that dictated by elementary principles 
of fairness and justice, but it is hard to see how popularly 
elected bodies, whose revenue is derived from the inhabitants 
of a district generally, can explain their action without 
sophistry or an appeal to the principles which are of a class 
with those enjoyed by the members of Tammany Hall. 

Coming back to the Leicester case, we find that the Cor- 
poration attempted to refute the argument that their dealing 
in fittings and installing was ultra vires by, firstly, quoting 
the Electric Lighting Act, which says the undertakers may 
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“generally do all such acts and things as may be necessary and 
incidental ” to electricity supply ; secondly, by stating that the 
Board of Trade model form of accounts has an item, “ By 
sales and repairs of lamps, arc or incandescent, or other 
apparatus.” When it is remembered that it is customary in 
many towns for the Works, Highways, or Streets Depart- 
ment to take charge of and maintain the apparatus used for 
public lighting, i.¢., the standards, lamps, and street fittings 
above ground, it seems quite reasonable that provision 
should be made for any inter-departmental adjustment of 
accounts such as must occur if the electrical department 
purchases, erects, and then hands over the street lamps to 
another department or section of the local authority, after 
everything has been put in order and properly tested. It 
seems to us to be stretching the point to argue that because 
such a heading is provided, therefore one must assume that 
the purchase of the goods by outsiders and the general public 
is contemplated. 

The firat suggestion is very clearly dealt with in the 
judgment, “I am of opinion that the contention of the 


defendant that the Corporation acted beyond their legal- 


powers in selling the articles named in the particulars is 
correct ; and as to that part of the case, whether I am right 
or wrong, I have no difficulty in coming to a conclusion.” 
To fully understand this it must be mentioned that the Cor- 
poration do not confine their sales of goods to consumers, but 
vend to the public at large, and yet we are told that selling 
lamps and fittings to private individuals who have no con- 
cern in, or connection with, the Corporation supply (except, 
of course, as ratepayers) is an act incidental to such supply ! 

The object of allowing the case to reach the County Court 
having been attained, there is not much technical interest in 
the actual judgment, although the legal aspect has its im- 
portance. “I am of opinion that the defendant having had 
the goods, cannot be allowed to refuse to pay for them on 
the ground that the Corporation went beyond their legal 


right in selling them, and could not be held to their contract 


to deliver them had they refused to do so. The defendant 
has got what he bargained for, and in my judgment he must 
pay the price, notwithstanding the flaw to which, I think, 
he has rightly called attention in the legal capacity of the 
Corporation to carry on their business.” So we now know 
that the first Court holds the Corporation to be wrong in 
trading ; but if people bay goods from the municipal shop- 
keepers, they must not expect to get off without leaving 
something in return therefor. And the Corporation had to 
pay the costs they incurred in bringing this action. 

Much might be said about this case as typical of what is 
done, but we think it best to refrain from pressing home 
obvious truths. There is, however, 8 very interesting side 
light thrown on this matter by examining the action of Mr. 
Steinitz at West Ham. As a former Corporation engineer of 
Leicester, he knows the whole of the facts. We believe it 
is correct to say that his conviction is that Corporations 
make a mistake when they enter upon such work. We 
certainly draw the line between Corporations and companies, 
but how few of the latter have retained or done any good 
by a wiring department ! The House-to-House Company 
at one time executed contracts, but found it best to leave 
alone what others could do better—better from the financial 
point of view—while the most noted success was the Liver- 
pool company which not only did ordinary housework, but 
undertook the fitting up of the ss. Teutonic and Mayestic. 

The wiring contractor is the best friend the supply station 
engineer has from the business point of view (we have 
frequently said our say regarding their technical relations), 
and it is folly to expect that a municipal body can do work 
as cheaply as a contractor in these democratic days when 





trades unionism is rampant. Let “the cobbler stick to his 
last,” and the corporation to its supply. Assuredly, the 
woes of the supply engineer are legion, without adding to 
them the p2ttifogging worry of customers’ lamps burnt out, 
fuses blown, fittings damaged, &c. As a local authority 
neither neds nor benefits by making a profit on trading, it is 
only by some curious mental kink that the enticement of 
taking up installation work can be felt. One would think 
that the cleaner hands were kept of everything after the con- 
sumer’s meter, the better, and the more time could be spent 
in and on the station and distribution. That this is the 
view of most of our municipalities is made evident by the 
careful way wiring is left alone, and the consumer plainly 
told that the undertakers do not. supply light,-but “ units.” 
The only other rational course is to go, not half-way, but 
the whole way, and wire every comer’s premises, put in the 
lamps, and be responsible for the supply of light—as some 
even now would have us do. 

When one sees the name of a Corporation appearing amongst 
a list of tenderers for a wiring job miles away from its own 
locale, it is high time that a definite ruling as to what may 
and may not be done under the Electric Lighting Acts 
should be given. 








Tue July number of the United States 
Consular Reports contains a paper contrast- 
ing American methods of iron manufacture 
with English methods, the conclusion being that American 
competition is possible because of the huge size of the plants 
employed, the latest new furnaces at Duquesne belonging to 
the Carnegie Company having an output of 200,000 tons 
annually, or 40.times the average British output. There 
my be differences which enable American furnaces to beso 
much larger, but we imagine not sufficient to account for so 
very much as practice shows in the above. Similarly, there 
are several rolling mills capable of rolling 50,000 tons of 
rails per month, which is probably threefold the yearly pro- 
duction of any one mill in Great Britain. These differences 
enable the long hauls in America to be paid for. English 
railways, too, charge seven times as much as American rail- 
roads for carriage, so that there is but little advantage in 
the English short hauls. Successful men in America are 
more apt to use other people’s capital than they are in 
England, where caution is more marked and old plant is apt 
to be continued in use too long. British caution has its 
advantages, of course, when bad times come, but caution may 
be overdone. We think.a change is coming. The strike 
which has brought to the surface so vast an amount of in- 
formation has had an educational influence we hope both on 
masters and men. Foreign competition has become appre- 
ciated, and before there is another strike most likely the men 
will learn that production and not restriction is the secret of 
success. There is ample margin for economy in English 
manufactures, in railway carriage, in mineral royalties and in 
more productive labour, while on the employers’ side there 
must be no weakness in giving way to demands that are 
opposed to principles of economic science, and there must 
be a better recognition of education and ability. The sons 
of the wealthy must either be compulsorily dismissed from 
all control of works, or they must prove their fitness to 
control. The interference in shop management by the A.S.E. 
might possibly have been more strenuously resisted if brains 
had been better treated. For years English trade has been 
lashed round the miserable circle of laziness on the part of 
men and unscientific mastership by the eons of successful 
fathers. Men in command are often so ignorant of any- 
thing outside the run of news in a morning paper that they 
are unable to grasp the significance of a new process or a new 
machine. They succumb to the most gaseous traveller who 
can tell the most brazen fables, and they have no ears for the 
man who offers them a fortune, because they cannot discrimi- 
nate between wheat and chaff. English trade wants purging 
at the source and at the sea. It is not all at the workman’s 
end that the mischief is made. America has hardly bad 
time to produce a second and third generation of the idle 
ignorant rich, and is not hampered in the same way. 


American Iron 
Manufacture. 
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SMALL ELECTRIC MOTORS.* 





By JOHN DENNIS. 





J sx by’ your “Not-s and Queries” columns that a great 
many readers are interested in small electric motors, such a8 
you give instructions for the making of in your paper. 

The greatest problem, however, seems to be the economical 
ruoningof the same with a battery current. 

It is time and money thrown away to attempt to use them 
continuqusly with a primary battery alone; but by using a 
storage battery, charging the same from gravity cells, we 
obtain good results, 

As I have had a plant of this kind running almost con- 
tinuously since January, 1894, my description of the same, 
giving the original cost and actual exp2nses per year, will 
perhaps be of interest to your readers who may wish to instal 
& similar one. 

The plant consists of 12 6 x 8 gravity cells, placed in 
the ¢ellar, connected in series, with two No, 14 insulated 
wired going through the outer cellar wall, then up to the 
attic} and through the storage battery, the distance being 
about 50 feet each way, which will make 100 feet of wire. 
The storage battery is of the chloride type, four cells con- 
nected in series, each cell composed of three plates, 7} x 7 
inches, placed in a glass jar. To prevent accident, I enclo 
the glass jars in a lead-lined box, using paraffined wood strips 
on the bottom, around and between the cells. 

At firat I had the connections inside the box, but soon 
found that they corroded with the splashing of the acid ; so 
I soldered on rubber covered wires, then covered the joints 
with rubber cement and rubber strips, bringing them through 
the box and making all my connections on the outside. This 
works admirably. Another advantage of having them in a 
box this way is, that it prevents evaporation and it is not 
necessary to look at them for six months ; then, if the acid is 
below the plates you can fill over them with a little water. 
Of course, there are the closed rubber storage cells which a 
person may. get, but the cost is a good deal more. By having 
my storage battery in the attic in this manner, I am able to 

conduct my working wires to any room on the second floor, 
using No. 10 wire. If there was any apparatus on the firat 
floor, wires could easily be carried from the charging wires in 
the cellar up through the floor to the same. 

. The principal part of the work is to run two sewing 
machines for family use, one of which is operated by the 
“ Simple Electric Motor,” with a cast field and segmental 
commutator on the shaft. This is inclosed in a box or 
cabinet on casters, and stands at the right-hand side of 
machine, the shaft being long enough to come through one 
ern anal the end of same running in a small hole bored in 

e iron frame of the sewing machine, between which and 
the box isa small pulley on the shaft, with a belt running to 
the pulley of machine. There is a switch placed on the wall 
to cut off the current when not in use; a foot switch 
poved on the treadle and made out of an ordinary window 


arglar alarm. This leaves both hands free to work with. 


‘Three resistance coils, consisting of No. 18 iron wire coiled 


on brass rods covered with as are placed inside the 
motor box, underneath the cover, and connect with a three- 
point switch on top of the box. When connection is made 
by the foot, and the switch is not on any of the points, the 
motor is running in series ; and if the storage battery is highly 
charged, or if the work is light, it will be very satisfactory. 
Should the work be. heavy, however, or the battery low, b 
switching on the points we allow more current to go throug 
the armature, thereby getting more power. 

I have made the “Simple Motor,” the “ Parkhurst,” and 
the “Hand Dynamo,” but the best one seems to be the 
“Simple Motor,” that is, it seems to have more power for 
the amount of current passing through. 

_In another room I have the “ Parkhurst” motor run- 
ning a Singer sewing machine, connected somewhat simi- 
larly ; only instead of the motor being in a box, it stands 
ou Fan Sale of sewing machine, the resistance being in the 


I have algo a fan which I use occasionally in the hot 
weather, two small incandescent lamps of 4 candle-power, 





* Scientific American, 


and an alarm clock which rings a bell and lights a lamp at 
the same time. 

I have had no trouble whatever with the storage battery 
since first startirg. The gravity cells I test about once a 
month. If they are above 25° Baumé, I take ont three 
glasses of zinc sulphate from each cell, add more blue 
vitriol if necessary, clean off the zincs and fill up with soft 


water, 

I havea simple galvanometer in the circuit which I can 
switch on or cff, and from the amount of deflection of the 
needle can readily tell whether they are charging all right or 
not. One can cast his own zincs by making a pattern and 
one in common fine sand, saving about one-half the 
cost. 

If there are two parties living in one house, ore can 
easily rent out power to the other for, say, 50 cents per 
month, or he could run wires across a short distance to his 
neighbour. [ think the plant would furnish enough current 
for three family sewing machines; that is, to charge con- 
tinuously, always having the gravity cells connected up. 
Below I give approximate cost per year for this way. At 
present I let mine charge till they use up 25 lbs. of blue 
Vitrio', then I disconnect them from storage battery, take out 
the zincs, clean and dry them, and let them stand till storage 
battery gets low, then charge up again. 





First cost, 4 storage cells at $5 25 each “e9 see $21.00 
» » 12 gravity cells without zinc aa ac. San 
<< oo Gee cas wa = ose Pee 
» lead and material for box ... one «. 4.00 

Total wea “a ase “aa ee. $34.20 





Annual expense charging continuously :— ; 
240 Ibs. blue vitriol at 54 cents ase a we» $13 20 
72 lbs. zinc at 5 cents ... ae eee ove os 360 








16.80 
Copper deposit sold... soe eve re “a 70 
| soe wee $1650 
(This divided between three ~~ Na be a little over $5 per year 
each. 


To charge them as mentioned in latter part of article would 
be abont $10 per year. 








HANDY ACCESSORIES IN A CENTRAL 
STATION. 





To the casual observer it may seem that the duties of a 
central station engineer begin by lighting a fire in his boiler 
and end in sending out current to his customers; with the 
occasional use of the oil can on rods, levers, and bearings. 
Certainly to the uninitiated visitor to an electricity works 
these operations seem to be the principal aim of the men on 
duty. The chief engineer may have been partly responsible 
for this impression when he carelessly remarks “we put 
some coal in at one end and send electricity out at the other ; 
8 few drops of oil make things go smoothly, quite simple you 
Bee. 

Just as there are moments when a policeman’s life is not a 
happy one, so there are times when the apparently serene 
chief has his trials, and he is wise who has prepared himself, 
as far as possible, by every means in his power to meet all 
contingencies. To successfully supervise an electricity works 
one must be rich in resource and quick in cases of 
emergency. 

A few handy tools or appliances in convenient and 
recognised places often save a lot of time and trouble. The 
ability to put things straight quickly when they have gone 
crooked is great, but the gift of “looking ahead” for causes 
which may develop into serious faults and cause disaster is 
much greater. Frequent testing of machiner and mains, 
examinations of engines and boilers, are all done with this 
primary object in view. The caulking of a boiler stay or 
seam, the tightening of a “big end,” the adjustment of a 
piston or valve, the overhauling of a dynamo, the inspection 
of switch gear and connections, are each as necessary as the 
dropping of the oil in the aforesaid bearing. 

t is sometimes very convenient to be able to make 
D 
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substantial temporary connections at the switchboard 
promptly, and these connections can be utilised for a igo we | 
of purposes, for instance, an engine may get on the d 
centre; a little current turned into the generator would 
materially assist in getting over the difficulty. It may be 
advisable to take current from the switchboard for many 
purposes, and unless some means is provided it becomes a 
tedious and hazardous job to connect cable to the terminals 
or connections. Nothing can b2 more convenient than to 
attach to each end of a short length of flexible cable a 
dummy switch connection cut from a sheet of copper. 
This switch blade should have a projection to which an 
insulated handle could be fixed, and a second projection 
placed at right-angles to handle, to which the flexible cable 
is securely soldered. 

The switch blade should be the same thickness as the real 
one, otherwise the jaws of the switch would be spread and 
the good contact of the switch destroyed. It is not 
difficult to see that a few of these devices will readily find a 
use. Some should have switch blades at each end, while 
others might have only one end so provided, the other being 
adapted to connect to the binding screw of a measuring 
instrument or similar device. 

Oar old friend the water rheostat is almost too well known 
to need mention. It is nearly as handy as a screwdriver or 
a pair of pliers, and will serve almost any purpose. For 
testing purposes it is invaluable. It is most useful used as a 
regulator when charging accumulators or testing arc lamps, 


shunting circuit breakers, op2rating motors for temporary - 


‘purposes or supplying a load for dynamo and motor testing, 
temporary loads for synchronising, and many similar uses. 

If, for example, it were desirable to rotate one of the 
machines as a motor, if the main switches consisted of two 
single-pole switches as they should, it would be the simplest 
matter to bridge one of the switch jaws with the rheostat by 
means of a pair of flexible connections as above described. 
The current could be varied at pleasure by manipulating the 
rheost it. Indeed, without this device or its equivalent the 
operation would be impossible. 

Au oil barrel, after cleansing, forms a cheap and con- 
venient vessel in which to place the plates and liquid. A 
metal plate fixed to the bottom of the barrel, and a similar 
plate suspended in the barrel forms the simplest arrangement. 
From each of these plates must be taken a cable, that from 
the fixed plate may pass through the bottom of the barrel 
a suitable watertight joint being made to prevent leakage of 
the liquid. The suspended plate should be hung by the con- 
ductor, so that in case of a fracture the circuit would be auto- 
matically broken and all danger of a short circuit removed. 
As an additional safeguard two strips of insulating material 
about one inch in thickness should be placed permanently on 
the top side of the fixed plate. This would prevent the 
plates goon 9 | should the suspending conductor be slackened 
out too much by accident. It is well to have this apparatus 
placed outside, as the boiling and bubbling causes offensive 
fumes. It is easy to lead the suspending cable over pulleys 
to a convenient spot, preferably near the switchboard, when 
@ small arc lamp winch can be utilised for raising or lowering 
the plate as required. A little sulphuric acid added to the 
water lowers its resistance and allows more current to pass. 
The exact amount of acidulation is best determined experi- 
mentally. 

A rheostat constructed on these general lines will be found 
very useful and will facilitate many operations, which 
without such a device would be laborious and unsatisfactory. 





I 





STARTERS FOR GAS ENGINES. 





By W. H. BOOTH. 





THE gas engine, though a more efficient machine than the 
steam engine, has yet many countervailing disadvantages, 
which have been a great hindrance to its progress and 
popularity. Some of these are perhaps inherent to its 


principle; others are not. One of the difficulties with a gas 
A steam engine will usually start 


engine is that of starting. 


when the crank is off the centre and the cylinder is warm ; 
the fly-wheel will carry the crank past the next centre and 
movement will continue. Not so with the gas engine. In 
its smaller sizes it is easy to start when in order, because the 
attendant can pull the fly-wheel round sufficiently to secure 
a first explosion, or even help it to the second explosion. 
But a man unaided is not able to start a gas engine of even 
moderate power. Gas engine makers have overcome this 
difficulty by the use of starting devices.. These are various, 
ranging from a store of. compressed air pumped up by 
the engine itself on previous runs, or a hand-pumping device to 
fill the cylinder and exploding by the timing we to various 
other contrivances more or less simple, and suitable for 
engines of moderate dimensions. But for large engines 
there is good reason to doubt the convenience and desirable- 
ness of these self-starters, especially of that order which 
depends upon a stored pressure of air pumped up by the last 
ran of the engine. It seems to the writer that gas engine 
makers have striven too much after originality, and rather 
neglected well established and sound precedent. Until a com- 
paratively recent date, factory engines were never provided 
with any kind of starting or moving gear, other than the 
ordinary rack and bar. Engines in pairs were, of course, 
self-starting, in so far as they were as a rule arranged with 
cranks at 90°, an old fashioned arrangement, by the way, 
which has ceased to secure universal approbation, more 
especially with compound engines, in the eteam distribution 
of which, the 90° arrangement is apt to introduce an un- 
desirable element. With the introduction of rope gearing, 
however, and the growth of the average pair of engines 
from 500 to 1,000 or 1,200 I.H.P., the old barring arrange- 
ment ceased to be practicable. . 

If only to facilitate the putting on of the ropes when the 
engines were first started or of new ropes as required, some 
more powerful means of revolving an engine slowly became 
necessary, and this was found in the small barring engine, a 
little pair of engines as a rule which were so arranged to 
gear into an internal toothed ring within the rim of the 
large rope-drum, that, when the main engines began to run 
with their own cylinders, the little engine was automatically 
thrown out of gear by the over-running of the large wheel. 
Every maker of large steam engines applies these small 
engines, and a large pair of engines is not considered com- 
plete without itssmall barring engine. Here is the complete 
precedent for the starting of the large powered gas engine. 
A gas engine, very small compared with the size of the main 


_ engine, will be of ample power to turn the large engine 


slowly round so as to draw in and compress its charge of 
gas and air and give the first explosion. Such small 
engines do not even require to be of a particularly econo- 
mical type. They are required to be themselves set 
in motion by hand, and to render this easier, the com- 
pression may be kept moderate and less dilute mixtures of 
gas and air be employed. A run of a minute or two is all 
that is required to turn the main engine to the ignition 
point. It is not even always necessary that the starting 
engine should be able to exert a power sufficient to compress 
the charge in the main cylinder, for the main engine, once 
set revolving, will have a store of fly-wheel energy to assist 
this if gas admission be delayed, and the exhaust be kept 
open until the fly-wheel has acquired its maximum desired 
starting velocity. This system of starting has the advantage 
that the fly-wheel being in motion the stress upon the crank 
and other parts will not be so severe as when a first 
powerful explosion operates upon a piston at rest. For this 
reason it is well that the starting engine should not be 
unnecessarily small. The more quickly it is able to revolve 
the main engine the less will be the stresses put upon this. 
As with its prototype, the steam barring engine, so the gas 
starter may be arranged to throw out of gear when the main 
engine accelerates under its own energy, and the throwing- 
out gear may be coupled with a shut off valve to stop the 
gas supply, so that the little engine ceases to move as soon as 
it has fulfilled its duty. 

In a central station with numerous engines in line, an 
obvious method of starting is by a shaft extending the length 
of the line of engines, and operated by an electric motor or a 
small gas engine, or an engine may be started by its own 
dynamo, which supposes, however, a source of electricity. 
In single engines and on ordinary work, the small gas engine 
seems to present itself as the most satisfactory method to 
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adopt. Where poor gas is employed, and mis-fires are likely 
to occur at starting, the use of a starter of the stored pressure 
type might prove exceedingly inconvenient should the store 
of air be used before a start were effected. With the barring 
engine the main engine can be simply kept moving until a 
fair start is secured. Failures to start may occur, with 
starting systems involving a pressure in the cylinder, by 
leakage past the piston. This is not likely to occur with 
a continuously revolving engine, as the loss of pressure is but 
slow though sufficient to render ineffectual all attempts to 
start an engine from rest. 

Up to the present, gas engines have been chiefly employed in 
their larger sizes for producing electric current. Their 
initial duty is simply the acceleration of the fiy-wheel ; 
further duty only comes upon them after they are running. 
Put to perform all the work that is now performed by steam 
engines, other difficulties, hitherto not encountered, would be 
met with, notably, the necessity if roped direct to line shafts, 
of starting under an almost full load. The piece-workers of 
textile factories put the belts upon the fast pulley of the 
machines almo:t at once, and a steam engine has to start 
against a very large resistance. It seems probable that the 
future large gas engine for this class of work will require to 
be slip-coupled either to its driving pulley or by means of 
friction couplings on the driven pulleys co as to permit of 
speed being attained before resistance is put in. Possibly 
before this necessity arises all our factories will be electrically 
driven, as they should be, from distant sources. 








HOISTING GEAR FOR STREET LAMPS. 


A SOMEWHAT interesting arrangement has been devised by 
Messrs. W. J. Davy and G. Thomas Davies, for lowering and 
raising street arc lamps. Primarily it consists of a winch 
placed in the base of a lamp-post, which can be operated by 
means of a handle without opening the door of the lamp 
column. _. 

Some 10 months ago an arc lamp, post and gear, fitted 
with this hoisting arrangement, was supplied to the Bath 
Corporation, and although it was the first of its kind, it has, 
we believe, worked without a hitch, and the contacts are as 





R, Guide rollers; a, Plan of contact springs; B Plan of contacts. 
GENERAL ARRANGEMENT oF WINCH aND HanpDiez. 


good, electrically and mechanically, as when first. supplied. 
The means of making electrical connection are shown in the 
detail drawings. Two discs of porcelain or stoneware are 
separately mounted, the one on the top of the lamp, and the 
other inside the hood of the post. Upon these discs are 
fixed two insulated concentric rings of brass. The disc on 
the lamp has rings with plain surfaces, and they are con- 
nected to the terminals inside the lamp. The disc in the 
hood carries rings, to which are fixed » number of phosphor 
bronze. helical springs, similar to a multi-threaded screw, 




























in their arrangement. These springs are so arranged that 
they are right and left handed, and have a range of from 
1} inches to 2 inches for compression. When the lamp is 





















































GENERAL ARRANGEMENT OF Horstina G#aR aND CONTACTS. 


hoisted into place the springs rub upon the plain surfaces of 
the concentric brass rings on the head of the lamp and rub 
in opposite directions, thus ensuring good contact. 


























Aro Lamp anD Post FITTED wiTH Hotstina GraR, 


The lamp is guided centrally, first by the flexible steel 
rope passing between suitable guides centrally between the 
discs of porcelain, and, secondly, the -head of the lamp rides 
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between hard wood blocks in the hood, so arranged that the 
Jamp remains in a fairly rigid position when in place. Even 
in a heavy gale the contacts are stated to show no sparking, 
and the surfaces are as smooth as glass. The cables pass 
around the bracket tubs beneath the wire rope rollers, and 
are then fixed to their respective terminal sockets on the 
concentric brass rings. The Bath lamp-post was fitted with 
transformer, switches, and fuses, and worked off a 2,000 
volta primary circuit to 50 volts on the secondary. 

The winch is designed with a tail on the pawl spindle, 
and the handle has a loose sleeve. This sleeve has a 
notch in its end which can engage the tail on the pawl 
spindle. The vent-hole in the post just allows the 
handle to pass into the winch chamber. When the handle 
is shipped upon the spindle of the winch barrel, the small 
handle is pushed in to engage the tail, and by turning the 
handle slightly, the pawl is thrown out, and the lamp may 
then be lowered. It is impossible for anyone to lower the 
lamp with an ordinary handle without opening the door. 














THE PRECISE COMPARISON OF VERY 
SMALL RESISTANCES. 





A METHOD of measuring very small resistances, devised by 
Mesers. Alfred E. Muller and Herman Wallau, is described 
by Mr. 8. Sheldon in a recent number of the Zlectrical 
World, The method is as follows :— 

The unknown resistance, x, which may be assumed to be 
supplied with branch potential points a }, is connected by 
heavy conductors in series with a standard branch resistance, 
Rk, of the Reichsanstalt pattern having potential points, ¢ d. 
From the two free terminals, tT T’, of these resistances are 
shunted two 10,000 ohm resistance boxer, s P, adjusted to the 
same normal temperature and wound with wire of the same 
or negligible temperature coefficient, and connected in series. 
From the point of connection, ¢, between the two boxes 
connection is made to one terminal of the galvanometer, g, 
the other terminal being connected successively with the 












































potential points a, 2,candd. At the outset all the plugs 
are removed from the box s, and all are in place in the box P. 
After connecting T and 1’ with a source of heavy current, 
ene transferred from one box to the corresponding 
oles in the other box (this keeps the total resistance in the 
uwo boxes constant) until no deflection is observed in the 
gaivanometer. This operation is repeated for each of the 

tential points a, b,c andd. Representing the resistances 
in the box s, on the occasion of each of these balances by 
Ba, Sv, So, and Sg, respectively, we have the following 
expression for the value of the unknown resistance : 

x= 7 st R. 
Se — Sa 

This method serves also to determine the resistance of a 
storage cell when the terminals, T and 1’, are connected to a 
source of alternating currents, and when a telephone is 
substituted for the galvanometer. It is probable that by 
employing an electro-dynamometer instead of the galvano- 
meter, whose fixed coil was connected to the main circuit 
before it reached the terminal 1, according to the method 
recently advocated by Prof. Rowland, the resistance of an 
accumulator could be determined with extreme accuracy. 


THE COST OF GENERATION AND DISTRI- 
BUTION OF ELECTRICAL ENERGY. 





(Continued from page 432.) 

WE now come to what Mr. Hammond has made the main 
subject of his paper, viz., the summarising ani analysing of 
the works’ costs and costs of management of all the existing 
electric supply undertakings which are operating under the 
Electric Lighting Acts, and the deductions which may be 
made from the great mass of statistics which have 

tabulated. Tables are published of the costs per unit sold for 
each undertaking from 1890, or from the time of -starting if 
later than that date, down to 1896 and, in some cases, 1897 ; 
other tables show for each item of the costs the order of 
merit of there undertakings for the years 1894 to 1896 
inclusive, and also the record costs for the same three years 
in stations of various outputs; and, finally, there are tables 
giving the load factor and the proportion of the units 
generated which were sold, used on the works or in dis- 
tribution. These tables contain a very large amount of use- 
ful information, and from them the author of the paper 
makes various deductions, referring in turn to each of the 
factors which are of importance as affecting the cost of pro- 
duction, and discussing the probabilities of reaching costs as 
low as those which result from combining in one works the 
record costs obtained for each item in any of the under- 


* takings, or as the ideal costs given by Mr. Crompton in his 


1894 paper. 

In discus:ing the conditions which tend to produce low 
costs, Mr. Hammond gives to output the credit of being the 
most important factor in the reduction of the cost per unit, 
and assigns the second place only to load factor, stating as 
his reason that without a good output the most favourable 
load factor is useless. In this we are quite unable to agree 
with him, and, although we fully recognise the advantages 
of having a large output, we think that the tables 
published by Mr. Hammond show clearly that he has 
overestimated these advantages; and that if a good load 
factor needs the help of a large output, this latcer is even 
more in need of the good load factor, if we are ever to 
approach the ideal figures mentioned in the paper. It is 
quite true that an examination of the figures for successive 
years of any individual undertaking shows that, almost 
without exception, an increased output has been accompanied 
by a lower cost; but it by no means follows that the increase 
of output is of itself the pee cause of this reduction, as 
during the early years of any new undertakings we may 
reasonably expect that improvements in the plant and in the 
methods of working will continually be made. To take an 
example from the costs quoted by Mr. Hammond, we find 
that the output of the Westminst2r Company in 1893 was 
1,704,615 units, and in 1897 it had increased to 4,355,781 
units, and that in this latter year the works’ cost per unit was 
only 57 per cent., and the total cost 63} per cent. of the 
corresponding costs in the earlier year. We also find thet 
the output of the Edinburgh works in 1896 was 1,721,557 
units, or practically the same as the Westminster 1893 
output; but can we expect that if this output is increased to 
say 44 million units there will be a similar percentage 
reduction in the costs? If so, we shall have to eongratulate 
the management on having arrived at a works’ cost of °361. 
and a total cost of ‘72d. per unit, which seems too good to 
be true; and we think it is fairer to assume that the 
Edinburgh works, which started some four years later than 
those at Westminster, have benefited by the experience gained 
during that time, and were able therefore to start with corts 
much nearer the ultimate minimum than was the case with 
the older undertaking. 

An examination of the tables shows also that many works 
with comparatively small outputs hold a very good place in 
the order of merit; and that if we take the average of the 
costs of all works for every year in which their output has 
been more than a 1,000,000 unit, these average costs are not 
very high up in the order of merit. The actual figures are, 
for fuel *882d., for oil, &c., ‘155d., for wages °560d., for 
repairs °410d., for works’ costs 2°007d., and for total cost 
2°8764.; or excluding from the list the works using the 
alternating current system, we get, for fuel, ‘676d., for oil, 
&c., °118d., for wages °505d., for repairs *882d., for works’ 
costs 1°681d., and for total cost 2°522d. 























Vol. 42. No, 1,063, Arar. 8, 1898.] 





THE ELECTRICAL REVIEW. 471 





One point which strikes us as —— worthy of notice 
in comparing the costs per unit sold of any one undertaking 
in successive years, is that, although in most cases substantially 
lower costs of fuel, stores and wages are obtained with an 
increase of output, the cost of — and maintenance shows 
no such regular diminution ; and that in the items of rent, 
rates, taxes and management, which we have been accustomed 
to treat rather as fixed charges and where we should, therefore, 
expect the largest decrease, we find that the cost per unit 
decreases more slowly than the works’ cost, and in many cases 
even shows an increase. For example, at Bradford, although 
the first seven years’ accounts show an increase of output 
which is nearly eight-fold, the costs per unit of rent, rates, 
taxes and management are respectively “94d, ‘61d., °38d., 
*42J.;, °52d.,°76d. and °78d. for these seven years; and at 
Glasgow, with a five-fold increase from 1892 to 1896, the 
costs of these items for the five years are respectively *84d., 
*71d., *781., *82d. and ‘60d. With companies we find a 
similar state of affairs, as the City of London Company with 
a ten-fold increase of output in five years has actually 
increased the cost of these items from -97d. in the first to 
1:50d. in the fifth year; the Metropolitan Company, whilst 
increasing its output from 14 to 4 million units, has spent 
the same amount per unit on these items in the first and last 
years under consideration; the St. James’s Company spent 
1°17d. per anit when their output was 1,000,000 units, and 
‘92d. per unit with an output of 3,000,000; and the 
Westminster Company, who spent 1:99d. per unit in its first 
year with an output of 600,000 units, steadily reduced this 
to °80d. in its fifth year with an output of 2,800,000 units, 
but increased it to 85d. in its sixth year, and to ‘90d. in its 
seventh year with an output of over 4,000,000 units. 

It would appear, therefore, that mere increase of output, 
though having no doubt a good effect on the costs, does not 
influence them to the extent we might expect from Mr. 
Hammond’s statement ; and this is especially the case in 
those items that are frequently og of as fixed charges. 
lf we now consider the effect of an improved load factor, 
we find that Mr. Hammond gives a table showing the re- 
duction of co3ts that might be expected at Bristol, if those 
works were blessed with a load factor of 50 per cent. instead 
of the 12°99 per cent. which was the load factor for 1896. 
From this table we find that he estimates that with the same 
maximum demand in both cases, the four-fold increase of the 
load factor would reduce the total costs from 2°50d. to 1-00d., 
a reduction of 60 per cent.; but in the table of costs of 
various undertakings in successive years we look in vain for 
any instance of a similar reduction due to a four-fold increase 
of output, except in the case of the comparison of an 
abnormal first year’s working with that of a subsequent 
year. It may, of course, be said that Bristol is a favourable 
case for a considerable reduction, as an improved load factor 
would naturally have a greater effect on an alternating cur- 
rent transformer system than on a direct current system, 
owing to the importance of the transformer losses at low 
load factors, and also because the 1896 consumption at 
Bristol of 16 lbs. of fuel per unit sold would appear to offer 
a considerable margin for reduction. 

Even if this be so, and the reduction of cost estimated by 
Mr. Hammond for this particular case be larger than could 
be effected in other works, a consideration of the conditions 
under which a four-fold output is obtained (1) by improved 
load factor without increase of maximum demand, and (2) 
by increased maximum demand without change of load 
factor, will at once show that the reduction of cost in the 
former case should be immensely greater than in the latter. 
Inthe first case the increased efficiency of the plant owing 
to the better average load and the relatively coollen stand-by 
losses in the boilers will make a considerable reduction in 
the coal bill; whereas in the second case the larger output 
will not make much difference in the average output of the 
machines, and as the number of boilers under steam at the 
time of maximum load will be increased in ag eh to the 
demand, the stand-by losses will practically still bear the 
same proportion as before to the total fuel consumption. 
Again, in the first case, as there would be no increase in the 
number of boilers or machines to tend at the time of maxi- 
mum demand, it would be unnecessary to increase the number 
of men in the heavy shift,and any increase in the wages 
bill will be due chiefly to the small increase in the number 
of men that may be necessary in the day time; whereas in 





the second case, at the time of maximum demand, boilers 
and machines of four times the output will be at work, and 
at all hours of the day the number of boilers and machines 
in service will be increased in much the same proportion, so 
that the labour bill will be considerably augmented. The 
difference in the charges for repairs and management ma 
not be very great in the two cases, but the balance would, 
we consider, be in favour of the good load factor; but the 
second case must certainly be debited with heavier charges 
for rent, rates and taxes, owing to the greater space occupied 
by the plant. Although it is not included by Mr. Hammond 
in his consideration of the question, one of the most impor- 
tant differences between the two cases would be that due to 
the items for interest and redemption; as, in the second 
case, the capital expenditure would have increased in pro- 
portion to the output, whereas in the first it would have 
remained practically stationary. 

With regard to the third factor which t.nds to reduce 
costs, viz., reliability of plant, we agree with Mr. Hammond 
that tco much stress cannot b2 laid on its importance, not 
only on account of the lower costs of repairs and main- 
tenance which naturally result therefrom, but also because 
immonity from breakdowns and interruptions of service is 
absolutely essential to the success of any undertaking which 
depends on extending the use of electrical energy. This is 
so important, in our opinion, that we should always be pre- 
— to sacrifice something in efficiency, if to obtain this 
atter it was necessary to diminish in the slightest degree the 
reliability of the plant; and we consider that any extra 
expenditure that may be necessary to ensure that spare boilers 
and generating plant shall always be ready at a moment’s 
notice to be put into service is always justifiable, although it 
may make the cost per unit sold somewhat higher. 

Mr. Hammond next refers to the engincer factor which 
has undoubtedly a very great influence on the cost of produc- 
tion, as a great deal of the reduction of costs shown in the 
tables in this paper is, in our opinion, due to the care and 
attention bestowed by the engineers on the details of th 
working of the plant under their care. It would be most 
interesting and instructive if we could get to know how much 
of the reduction of costs, attributed by Mr. Hammond to 
increased output, is really due to that cause, and how much 
should be credited to the engineer factor; and we hope that 
some of the engineers of central stations will be able in the 
course of the discussion to give us practical information con- 
cerning the methods of working which they have found most 
helpfal to the reduction of costs, and tell us to what extent 
they have been able to reduce some of the losses which exist 


in all stations, 
(To be continued.) 





ELECTRIC HAULAGE ON RAILWAYS AND 
TRAMWAYS. 





By W. H. BOOTH. 





Surzxy, if slowly, electric traction is making headway in 
this very backward country. New tramways are rarely pro- 
posed, says the Practical Engineer, which are not intended to 
employ mechanical traction in some form, but as our con- 
temporary remarks, engineers are looking to tne conversion 
of existing horse tramways for a large amount of future 
work, and are endeavouring to secure concessions for such 
undertakings, but local authorities are often proving difficult 
to deal with, being apt to take an exaggerated view of their 
position, and to refuse to entertain proposals which must be 
to their benefit for fear someone will make a profit. The 
city of Bristol is quoted as an instance, having now on hand 
a controversy with the tramway company. Corporation 
officials have compiled figures which show a working expense 
per car mile very considerably below that of horse traction ; 
electric traction being 54d. as against 94d. for horse trac- 
tion. Electric traction is thus practicable, economical, and 
undoubtedly convenient. 

The Practical Engineer, however, rather looks to the 
heavy equipment work of railways as ree the principal 
work for engineers as soon as, or before, all the tramways 
have been converted. 
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We do not ourselves look forward to the speedy ousting 
of the steam locomotive from main line work, but for short 
railways like the overhead line at Liverpool, electricity must 
come quickly. The Baltimore and Ohio tunnel is proof of 
the entire possibility of heavy work bing done, while the 
bad condition of our own Underground seems to point to the 
speedy necessity of an electrical equipment, if only to save it 
from the bankruptcy so long courted. 

Locomotive expenses on the Liverpool overhead line are 
stated to be under 33d. per mile, as compared with 6d. to 
64d. on ordinary railways, and 11d. on the Underground. 

etropolitan locomotives weigh 46 to2s 12 cwt., the follow- 
ing train weighs 90 tons. The horse-power is 380 on the 
level at 25 miles per hour, and to attain to a speed of 15 
miles per hour, requires 30 seconds. There are 14 trains 
circulating on the 13 miles of the inner circle; seven trains 
on each line at 10 minutes int:rvals. A s2ven minutes’ elec- 
trical service, with a seven minutes’ interval only, is ett'mated 
to cost £350,000. If all this be looked 01 as new capital, 
its cost at 4 per cent. will be £14,000 annually, or, say, £40 
aday. With 14 trains now makiog the 13 miles circle, the 
present daily train mileage of circle trains oaly is about 
2,500. This does not include the extra trains to Gloucester 
Road and Kensington, &c. At a saving of 34. per mile, the 
daily saving would be thus over £30, and would still leave 
81. per train mile for further reduction to the Liverpool 
figure of 33d. It isthus quite possible in locomotive expenses 
only to save all the interest on new capital, and we can 
scarcely doubt that the increase in receipts would be 
sufficient to pay a very satisfactory sum towards sinking fund 
and dividends. 

Mr. Fox’s proposal to use motor trains* (of the Liverpool 
type) for the circle working and electrical locomotives * 
(South London system) for trains coming in from outside 
seem reasonable and good. Cons'dering what has been 
accomplished in America, it seems to us that Mr. B:Il, of the 
Underground, is rather bogging the question in raising 80 
many objections and difficulties, and talking of he question 
to be solved being to provide sufficient electrical energy 
where required to do the duty demanded of it. We presume 
that when Mr. B:1l wishes a train to start from the Mansion 
House, he provides a locomotive as:a persuader, and another 
locomotive if a second train has to start at the same time 
from B'ackfriars. If he wants to start electrical trains from 
anywhere, he will have to provide electrical energy to do so, 
as all other electrical railways have done. Tnere would then 
be nothing to prevent these trains from moving, which seems 
to be the burden of his song to the shareholders. We do not 
think Mr. B:ll need have troubled to go several times to 
America before being ab‘e to conclude that electricity would 
solve the ventilation question. If any journey to America 
were nec2ssary, surely one by an engineer, and not by a 
managing director, would have sufficed. 

What a shockiogly poor opinion of his shareholders Mr. 
Bell seems to possess if his statements to the Parliamentary 
Committee and to his shareholders are correctly reported. 
The question of electrical traction is being looked at far too 
narrowly and with an ultra cautiousness. Americans have 
found that convenience, cleanliness, and rapidity of servize 
ani acceleration have made things pay. The same advan- 
tages would equally pay in England, if our railway managers 
understood their business. 








THE TELEPHONE SITUATION. 





THE discussion in the House of Commons on Friday evening 
last, and the decision expressed by Mr. Hanbury, were 
both based apparently upon the impression that ‘* some- 
thing must be done,” which is very satisfactory, pro- 
vided that the “something” is the right thing, and does 
not result from the anxiety to do the wrong thing rather 
than nothing at all. The appointment of another Select 
Committee, though open to the suggestion of a further 
shelving of responsibility, may, nevertheless, be regarded as 
a fairly satisfactory measure. It will avoid action in haste, 
and provide a tribunal before which facts may be laid, and 


* Tne bracketed remarks are rot Mr, Fox's. 


their bearings accurately gauged. The re-opening o* the 
telephone question at this stage is the result — of 
public discont ‘nt, of which some is real, but much is unreal, 
because formed upon interested or inzorrect information. We 
may take as an example the comments of our contemporary the 
Economist, which in its last week’s issue stated that the 
telephone subscription in Berlin is £2 103. per annum. 
There can be no possible doub‘ of the desire of our contem- 
porary to improve the position of London business men, or 
of its anxiety to do so by the fairest possible statement of 
the facts. We should have regarded these fizures as a mis- 
print had we not ourselves received a statement in which 
they appear with, however, the qualifisation that there is a 
further charge for every call made. We have heard of 
instances in one of the ‘‘cheaply telephoaed ” countries of 
the Continent where a su-crib-‘r pays as much as £80 for 
one year’s use of the telephone, although the subscription, as 
quoted by our contemporary, would be given as about 
£3. Telephone rates, like everything else, must be 
considered in the aggregate, and so considered, English 
rates are not excessive. Rz-lying, again, on figures at hand 
in the Glasgow Report (p. 11), the Commissioner states that 
Mr. Gaine proved the cost of each message in Glasgow to b2 
‘57d., or practically one halfpenny p2r message. In our 
report of the Glasgow inquiry, we showed from 
the evidence of several subscribers that the rate of 
subscription is not the cause of serious complaint. There 
was evidence there, and there is evidence in general that a 
good service is highly appreciated and willingly paid for. 
The reduction of rates, if it can be done upon a commercially 
sound basis, should be strenuously striven for; bat the evi- 
dence as to its practicability is of the most flimsy character, 
and we are glad to note that Mr. Hanbury, although bearing 
in mind the advantages resulting from an extension of tele- 
phone service amongst small traders, did not in general hold 
out any useless hopes of reduction of rates, so as to imply a 
less payment by subscribers in the aggregate. Another con- 
sideration which needs to be borne in mind, is the mistake of 
drawing too wide conclusioas from limited evidence. Mr. 
Hanbury recognises this by saying: “In a good many 
parts of the country there is not, so far as I know, 
very great complaint; but in several large towns, 
in Glasgow, and even the metropolis itself, complaints 
have been made of inefficient service, and in the case of 
Glasgow that complaint has been proved to be true by 
our own Commissioner.” 

It would have been fair to add the qualification made 
by the Commissioner, that the inefficiency wa; due to the 
dog-in-the-manger policy of the Corporation, although we 
cannot ourselves consider his qualification to explain the 
entire cause. We should be rather disposed to inquire in 
what respect the Glasgow system differs from that in use 
in other parts of the country, or why it is related by one 
witness that he used the telephone in Liverpool and New 
Zealand, and experienced none of the difficulties that 
existed in Glasgow. 

_In the words of the Commissioner: “The method of 
working the system at the exchange office is known as 
the ‘call wire.’ It may be assumed that in intro- 
ducing this system in Glasgow the Telephone Company 
were desirous of giving what they regarded as the best 
system for the purpose, but we are justified in recalling our 
own criticisms on the system, when the present electrical 
adviser of the Corporation proposed its introduction into 
London. 

The persistent efforts which were made to set aside our 
conclusions will be in the recollection of some of our 
readers. We were informed with a view to a settlement of 
the prolonged controversy that the National Telephone 
Company had decided to introduce the system in Glasgow, 
and we remarked that we regarded its introduction there as 
an experiment, the success of which we should be glad 
to chronicle. It is impossible to read the evidence 
and report without observing the extent to which the 
adoption of this jsystem is responsible for much 
of the discontent and many of the complaints, although the 
points were not emphasised by the electrical experts on 
either side. The Commissioner says: “If a number of 
people are impatient and all bawl through the call wire at 
once, great confusion and annoyance may be caused to the 
operator. But this need not exist if people deal with it in a 
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businesslike way and give place to each other.” This 
argument was. used in our columns by advocates of the 
system, and the undesirability of relying upon it pointed 
out. The imperfections of the. system had their bearing 
upon the result of the inquiry, though the Corporation 
in its desire to extend their municipal functions and, as 
they suppose, improve the communications of the in- 
habitants, would doubtless, under any circumstances, have 
made an effort to. obtain municipal powers. It will be for 
the Select Committee in futuro to determine “ whether it is 
fair that competition should be allowed to take place,” and 
“whether the municipalities are the best form of com- 
petition.” It would not have seemed to us out of place if 
these points had been preceded by one other, and 
that is, whether any competition is desirable. It is 
of more importance than the question of fairness. 
Existing agreements provide for competition either 
by companies or the Post Office. The introduction 
of a municipality in the place of. the other defined com- 
petitors is not in itself unfair, but might readily become so if 
the municipality adopted the methods of the Glasgow Cor- 
poration, who seek to fetter its competitor by its municipal 
powers, whilst competing with it by the use of public funds. 
Neither the British public nor the British Parliament will, 
we think, permit one combatant to have the use of a mailed 
fist whilet the other combatant has his arms pinioned behind 
his back. It. is sought by various specious means to 
discredit the Telephone Company, to suggest that its 
own proceedings justify otherwise unjustifiable methods. 
Reference is made to the maintenance of the monopoly by 
the purchase of competitors. The purchase of many of the 
undertakings referred to in the debate was nothing more 
than an amalgamation of family interests amongst whom 
there was no competition at all. The amalgamation was 
avowedly undertaken with a view to have the strength of a 
bundle rather than the weakness of a series of sticks. The 
only important extinction of a competitor in recent years was 
the purchase of the New Telephone Company. 

Since we protested vigorously against the Treasury 
minute which made it possible to the new company to 
reap a harvest practically without sowing any seed ; since 
we foretold the result which actually took place, we may 
recall our observations to the effect that the benefits would 
be greater under a monopoly than through competition. 
We have no hesitation in saying that by acting in self- 
defence, so as to exclude competition, the Telephone Company 
has acted in the best interests of telephone subscribers. 
Competition by the Post Office occupies a different category 
to any other. The Post Office has—what no municipality 
hag, or, apparently, can get—the skill to do the work, and the 
right to undertake it. Such right has been reserved 
generally, and has been promised to be exercised. specific- 
ally in cases of inefficient service. Thé case for the 
municipalities is probably understood by Mr. Benn as well as 
anybody. In his examination of Mr. Preece before the Select 
Committee of 1895, it was apparent that he was under the 
impression that a series of municipal plants would be of help 
to the Post Office in 1911. We hold it to be not so much a 
matter of doubt, but almost a certainty, that the reverse 
would be the case. The country would have to pay for the 
mistakes of localities, and the localities would have suffered 
serious inconvenience in the meantime. Competition by the 
Post Office itself, though to be regretted, may be necessary, 
and the circumstances under which it may become necessary, 
were clearly defined by Mr. Lamb before the same committee 
in histanswer to Sir Charles Cameron’s question, No. 5,261 : 
“Of course, I do not know what may happen at that time 
(1911), but I should say the reasonable thing to happen 
would be this: that at a given date which would give the 
Post Office sufficient time to supply a system of its own in 
the event of the negotiations falling through, the Post Office 
would approach the National Telephone tn, 5A and say: 
‘ What is your price for your plant ?’ It would ascertain by 
examination whether it was in a fair condition, and if the 
National: Telephone Company were reasonable, the Post 
Office would pay a reasonable price, and in my opinion, 
would be supported by public opinion in doing it. If, on 
the other hand, the National Telephone Company feeling 
secure, and thinking the Post Office could not supply itself in 
any other way, held out for unreasonable terms, the Post 
Office would immediately proceed to supply itself with 


another system, and as soon as the license expired, would be 
able to bring it into operation.” 

“ By the (chairman): Or before ?—Or before, if necessary. 
If the company was unreasonable ?— Yes.” 

If Mr. Hanbury’s statement be read in the light of this 
answer, its bearing will be apparent, and much of the perni- 
cious nonsense which is talked and written about the relatior- 
ehip of the National Telephone Company and the Post 
Office will be seen to have no foundation. It is readily 
admitted by the most prominent agitators, that a Telephon: 
Exchange system is at the very least a commercial necessity. 
By whom has this been demonstrated so far as the United 
Kingdom is concerned? By the adventurous men who 
embarked their capital and skill in the enterprise and 
obtained a charter of limited duration. The National 
Telephone Company are their successors in the direct 
line, and they are entitled to consideration for their 
acumen and the just reward for their venture. Their 
work is one which will b3 undertaken by the Post Office on 
the expiry of their license, and may be acquired earlier. 
The terms for such acquisition can best be settled to the 
advantage of the country by the high contracting parties. 
Meddlesome interference by others can only end in lose, and 
may produce disaster. Let Mr. Hanbury bear this in mind, 
and the promised Select Committee may be useful. 





CORRESPONDENCE. 





Supply Current for Electro-Plating. 


Probably the simplest method and cheapest apparatus to 
construct to reduce the supply pressure would be to use a 
resistance of steel wire spirals. ‘The objection to this is the 
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great waste in resistance heating, but perhaps this might be 
arranged, and serve the purpose of heating the room or 
adjacent room. Connect them as follows, fig. 1 :— 
Make A, 8 of 7°53 ohms value, 
and c,Dof ‘14 * of wire capable of carrying 
15 amperes without undue heating. 














MAGNET COIL. 
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IS AMPS. 


Fig. 3. 


Connect 8 to c to warm the room, 


»  B to £ to warm the room and electro-plate at same 


time. 
The most economical method in working would be, to 


employ a small continuous current transformer, which might 
be made on the lines of horse-shoe magnet and shuttle arma- 
ture series machine, fig. 2, with four-part and eight-part 
commutators. 
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L2t motor run between 2,000 and 8,000 revolutions per 
minute. Put in on one side (supply side) about 35 volte, 
2 amperes, and take out about 2 volte, 15 amperes, fig. 3. 
Lose about 10 volts in magnet and 7 orso in armature. Wind 
about # 1b. of No. 22 on magnet, and } Ib. of No. 24 on 
armature for primary, and } lb. of No. 18 on armature for 
secondary. Make a resistance to carry 2 amperes and of 
about 40 ohms, more or less according to voltage motor 
gives. 

‘Of course, a secondary battery of 113 volts might be 

laced in opposition to 115 volts, but if a battery is available, 
it would be certainly used direct. 
7 N. Cc. Woodfin. 


P.S.—I don’t think it is practicable to make such a small 
motor to work much above 80 volts, or even less than 2 x 80, 
or 160 watts would be wasted in dead resistance, whereas in 
previous method. 1,695 watts or over 2 horse-power would be 
wasted. 





Your correspondent, Mr. R. T. Dick, is evidently under 
the delusion that he is inviting the consideration of engi- 
neers to an original problem; I may, therefore, state for 
his benefit, and for that of the “others” he mentions, that 
his difficulty could in all probability be solved’ by the con- 


tractor he employs to wire his premises, certainly by the - 


borough engineer. 

However, a8 I have a few minutes to spare, and as I expect 
he will not hear from very many “eminent” engineers, I 
beg to offer my humble solution. 

For a continuous current supply there are three possible 
methods :— 

1. Have a battery of 55 cells, charge them in series, then 
do your plating with-them in parallel. 

2. Use your 15 amperes at 115 volts and reduce the volt- 
age by a liquid or wire resistance. 

8. Procure a small motor generator, that is, a dynamo 
having two windings on the armature, one for 2 volts and 
the other for 115. This is by far the best and cheapest, 
besides being a continuous process. 

You want, say, 15 amperes x 2 volts x 9 houra x 6 days 
= 1,620 watt-hours, say the efficiency of your machine were 
only 75 per cent. (but it would be more), then the watts 
required come out 2,160, say, 2 units per week, and the 
Brighton charge for power I think is 2d. = 4d. per week. 


Cc. B. Nixon. 





As the voltage of the supply mains has to have a drop of 
113 volts it is only necessary to put a resistance of 7°5 ohms 
in series with the bath and the mains. The resistance of 
15 ozs, of German silver wire of No. 18 B.W.G. is equal to 




















k, Reel with 7°5 ohms resistance ; £ £, Electrodes; 8, Bath; 
8 M, Supply mains, 115 volts. 


75 ohms, This must be wound on a reel and each turn 
mast be separated from one another, as per sketch, the reel 
to be a gcod insulator, and preferably covered with asbestos 
on account of the current heating the coil of wire. 


J. S. Barnes. 





Knots. 


Seeing that the knot question is still vigorous, I should 
like—now that it has got away from its original lines—to add 
a few remarks in support of the telegraph engineer and 
electrician. 

I venture to think there are many of us who, recognising 


that. a knot isa velocity, have always preferred to use “N.M.,” 
or “ naut.” in abbreviation for “ nautical mile.” 

It appears to me that any importance that may be attached 
to such a matter —_ more in particular to printed pub- 
lications and especially text books.* 

Presumably Mr. Little’s remarks are mainly intended for 
the benefit of the student class and for academic circles ; he 
surely does not aspire to make a fally equipped “cable” 
engineer change his method of expression ! 

Though it is improbable that the mis-use of the term 
“knot,” as a measure of length, has ever given rise to confusion 
or actual misunderstanding, most of us will fully realise that 
all misapplications of terms are undesirable, if ‘only on 
—— of the fature generation and for purposes of clear 
insight. 

Considering that a knot signifies one nautical mile per 
hour, “ knots yer hour” is, of course, not only redundant 
but ridiculous, Nevertheless, it- is an expression which is 
used every day—just as “‘knots” are for length—by many 

st-masters in matters nautical who do not, I presume, 

appen to have come at close quarters with the subject. 

1 am sorry that Mr. Little has marshalled forth some of 
the literature on the subject, for I fear it may only have the 
effect of extending a discussion—with doubtful profit—by a 
shower of quotations from Raper, Norie, Bedford, and other 


authorities. 
Charles Bright. 





Blasting. 


An accident occurred at our works on February 24th lat 
with electric blasting detonators, 25 of which exploded with 
violence, injuring one person, named George Joyner, con- 
tractor for mine sinking, he having to be taken to the 
hospital immediately, and there remaincd in a critical con- 
dition for three weeks. The detonators exploded with such 
violence that all the windows were blown out, and frightfully 
injuring the man’s breast and hands, also ceusing him to 
lose his left eye. The cause of the accident was as follows : 

The contractor, whose duty it was to test all detonators by 
means of a magneto machine designed specially for such 
work, before the detonators were sent into the mine for 
blasting. He was testing one, which was in a bundle of 25, 


_ the one under test exploding, and firing the remaining 24, 


the cause of which was the abundant heat and force of the 
explosion by the one detonator, and the following should be 
a caution to all who are entrusted with the testing of electric 
detonators :— 

1. When testing a detonator by means of a magneto 
machine, the difference of high and low tznsion detonators 
must be ascertained before put to test. 

2. If the detonator is a high tension one, then do not 
test on the magneto. 

8. In all cases a low tension tester being a high tension 
generator, thereby firing a high tension detonator. 

4, Never test a high tension detonator on a low tension 
tester, else the result will be serious, due to tbe high tension 
detonator being fired. 

5. Never test more than one detonator at a time. 

6. Always have the detonator under test away from any 
one, and enclosed in sn iron box. 

7. A low tension detonator is fired by means of a con- 
tinuous current at a potential difference of about 2 volts, the 
heating effects of the current causing a thin platinum wire 
of high resistance to get incandescent, the wire igniting a 
small quantity of fulminate of mercury, thereby causing the 
detonator to explode. 

8. A high tension detonator is fired by means of an alter- 
nating current at a potential difference of about 150 volta 
from any alternating current source, such as a magneto, the 
alternating current forming a small arc which ignites the 
fulminate of mercury. If the contractor above mentioned 
had not tried to test high tension detonators on the magneto, 
all would have been right. 

J. S. Barnes, 


Electrician. 


[We fail to follow the reasoning of our correspondent.— 
Eps. Exec. REv.] 
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Electric Railways. 


I wish to express to you my appreciation of your 
“Editorial,” in your issue of August 6th, 1897, reviewing 
my article on “ Electric Railways,” in the Western Electrician. 
It has been my intention to write you before, but press of 
business had driven the matter from my mind. 

It is gratifying to note the large expansion of electrical 
railway enterprises abroad, and from our experience on this 
side of the water, I think it safe to predict success for con- 
servatively managed enterprises in this line, not only in 
Europe, but throughout the world. The study of the 
financial side of electric railroading is a problem well 
worthy the engineer as well as the financier, and our 
experience is showing very accurately what to expect and 
what not to expect from this class of investments. We have 
learned, I think, how far to go in expensive construction and 
also the limit. in cheap construction. The relation of capital 
and interest charges with maintenance cost and revenue 
returned, are now pretty carefully worked out and applied in 
considering investments. 


Philadelphia, Pa., March 21s¢, 1898. 


G. W. Chance. 


Corporation Wiring and Fittings Departments y. Private 
Wiring and Fitting Firms. 


Under the above heading, and with respect to the case of 
the Leicester Corporation v. Warren Hill, a report of 
which appears in your issue of this week, and also at the 
same time taking into consideration the decision arrived at 
by the electrical firms of Sheffield—whose early action at 
the critical time ought to be admired—could not the 
correspondence section of your paper be used to obtain the 
views of electrical firms in various towns. 

Of course, Messrs. Warren Hill’s case seems only to apply 
as it reads to an “over counter,” or retail shop trade; but 
does it? It upholds and is relative to a recent article which 
appeared in the Review, “Municipal Wiring, &c.” As 
mentioned in this article, the contractor was a good 
friend to the supply company and corporation electric 
department, and he could still be a greater friend if treated 
as such, instead of as a competitor who is doing them no 
good. The established contractor and the man who knows 
his business has quite enough to fiyht against in doing 


_ proper work at a fair price and competing against 


so-called electrical firms—who are sometimes started 
by persons who have no electrical knowledge worth 
calling, either theoretical or practical, who have no 
reputation, experience, conscience, or any other good qualities ; 
their mode of business being, get the work at any price, do 
it in a way, turn the switch, the lamp lights, get the 
money and clear out. How many installations have been 
carried out on a system like this, without any regard as to 
workmanship or material, and have been a succcss ? Surely 


Corporation Electric Light Departments are not formed to 


make profit on retailing fittings and wiring contrasts ; they 
should find looking after the supply of current a far more 
interesting item, and the reduction in price per unit to 
make it more general—the contractor will act as a 
canvasser without commission from them. Plenty of Co:- 
porations Electric Departments, who have the ratepayers in 
mind, are supplying current only, and it will be found 
that they are doing more to interest the cause of electric 
lighting and bringing it as much, if not more, into general 
use than the parties who must. have something more to do. 
Perhaps they are considered to be more enterprising than 
those who supply current only, as it may be thought the 
more profit the Corporation make (and you may depend 
they don’t work without a profit); if they do they must 
arrange matters extremely-well to work to any extent with- 
out profit or loss; but isn’t it a case of taking out of one 
pocket’ and putting in the other? Some people may think 
that by excluding them from wiring, &c., the electrical firms 
want to make a large profit and have it all to themselves, 
but competition in this business is too keen, and all the 
intended consumer has to do, is to get the work done at a 
proper rate to include proper workmanship and material, and 


_ carried out in a proper manner. 


Now, regarding the latter part-—the manner in which the 
work is carried out ; every electric department (corporation) 
issues a set of rules for the benefit of the contractor, and if 
they only inspected the work while it is being carried cut— 
not when it is completed as in some cases—the consumer 
would be under no difficulty and have no doubts ..regarding 
the work. 

Trade unions and societies have and do exist, and in 
several cases have done more to ruin their cause and busi- 
ness generally. Could not a meeting be called at some 
central town to discuss the matter so that something could be 
done, and a committee formed to fully investigate « matter 
which is of interest to the electrical engineer and rate- 
payer ? 
= E. L. Liley, Assoc. N. 8S. Elec. Engineers. 

{Our correspondent expresses himself badly, but his 
meaning is fairly clear. We deal fully with the subject in 
our leader pages.—Eps. Exec. Rev. ] 





A Plea for “ Six-Wheelers.” 


With reference to your interesting article on “'Transporta- 
tion,” will you permit me to express a doubt as to whether 
the disappearance of the horse necessarily means the pessi- 
bility of our streets accommodating 50 per cent. more vehicles 
than at present ? This is often given as one of the advan- 
tages to be looked forward to in the development of motor 
treftic ; but a little consideration will show that the process 
of removing the shafts from a vehicle and filling up most of 
the interior with propelling apparatus does not leave very 
much space for carrying and therefore profit-earning 
capacity. 

Rather, perhaps, should we expect the succesful motor- 
vehicle to be at least as long asa horse and van taken 
together, with six wheels instead of four—namely, central 
driving wheels and leading and trailing wheels acting as 
stcerers. This arrangement, while providing ample length 
and accommodation, gives a steering length only half of the 
actual wheel base. 

It is to b2 regretted, however, that so far makers of eelf- 
propelled vehicles have Icoked to the cart rather than to the 
locomotive for their inspiration. 

In regard to electric vehicles, a further point suggests 
itself in the theoretical possibility of utilising the descent 
down a hill as a means of replenishing the charge in the 
cells, but it is unnecessary to dwell upon the great economy 
that may be looked for in this direction, if certain practical 
difficulties can be overcome. 

Alfred J. Allen. 

London Institution, April 47h, 1898. 


The Institution Discussion. 


On page 427, third paragraph of the right hand column 
of your issue of April Ist, 1898, my remarks have been 
summarised in such a manner that anyone reading them 
would think that the smashes I mentioned had occurred at 
Brighton. I need hardly say that this is not the case. — 

I mentioned Brighton as an example of a large single 
station, and pointed out that Mr. Wright differed from my 
views. as to the policy of always generating a large supply 
from two stations. I then went on to an entirely different 
matter, which was the recent smashes that have cccurred 
due to water in cylinders and which in several cases have 
caused breakdown of the coils of high pressure generators. 
This point is, of course, quite distinct from the single 
station question. 

R. E. Crompton. 





Gas Driven Plant. 


I observe in your last-issue a letter asking for particulars 
of gas driven plants. I have erected a very large number of 
gas engines for electric lighting, and in almost every case, 
certainly in 19 out of 20, £ have driven the dynamo direct 
from the gas engine without the intervention of the counter- 
shaft. 

Henry J. Rogers, M.I.M.E., A.T.E.E. 
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STORAGE BATTERY TRACTION IN BERLIN. 


In an article by Mr. E. G. Fischinger, published in the Elektrotech- 
nische Zeitschrift of March 24th, some details are given of recent 
experiments made with a storage battery car on the Berlin-Charlotten- 
burg tramway system. The electrical part of the car has been carried 
out by the A. G. Elektricitatswerke vor. O. L. Kummer & Co.; the 
accumulators were supplied by the Watt Accumulator Works, and the 
car bodies and revolving underframes by the Des:au Gas Tramway 
Company. It isto be noted that the latter company also supplied 
the car bodies and underframes of the other storage battery cars now 
in operation on the same tramway. The total weight of the rarticu- 
lar car in question, which is cquipped with two shunt motors and 
provided with four axles, is as fullows:— 


Kilogrammes, 
Car and underframes ... ae so ioe 8,400 
Battery of cella ... mon — SS 6,840 
Two motors and toothed gearing _... a 1,500 
Steering apparatus and other appliances... 380 


——— 


Total weight without passengers 17,120 


Thus it will be seen that when fully equipped and without any live 
load, the weight of the car exceeds 17 tons. The battery consists of 
180 cells of a capacity of from 220 to 260 ampere-hours, and with 
this equipment the car is capable of making 10 journeys per day, the 
distance covered being 96 miles. During the month of December 
alone the performance of the car reached 2,883 miles, the average 
speed being at the rate of 93 miles an hour, although on level sec- 
tions a maximum <f 14:25 miles an hour has b-en attained. As the 
pressure of the batteries ranges from 320 to 360 volts, which is 
dangerous for the shunt winding, the battery has been divided into 
two halves, and the motor armatures arranged for half the voltage. 
The connections are so arranged that eithcr one or two motors, and 
one or both batteries, can be brought into requisition. In the tests 
made by the author, the meastrements were taken by means of the 
Weston laboratory apparatus, and the results are plottc.d in curves 
which accompany the article. It appears from these that the average 
consumption of energy, including the mcunting of gradients and 
passing round of curves, amounted to only 18°91 watt-hours per ton- 
kilometre, or, say, 30°50 watt-hours per ton-mile. The car has accom- 
modation for 42 passengers, but during the tests the total weight of 
~ and load reached 20} tons, the length of track traversed being four 
wiles, 





BUSINESS NOTICES, &c 


Agency.—Messrs. John Turner & Sons, of Denton, near 
Manchester, have appointed Messrs. Geo. Piggott & Co., of 110, 
Cannon Street, E.C., as sole London agents for their electrical 
specialities, chiefly with regard to the “Turner” dynamosand motors. 


Bankruptcy Proceedings,—At a sitting of the London 
Bankruptcy Court, held on Tuesday last, before Mr. Registrar Link- 
later, Sydney George Trehearne and Arthur Haywood Crump, trading 
as Trehearne, Son & Crump, electrical engineers, 155, Fenchurch 
Street, E.C., attended for public examination. The accounts filed 
under the proceedings show debts £1,102 93. 1d., and assets 
£449 13s. 2d. Mr. Trehearne stated that he commenced business 
alone in June, 1895, and was joined in May, 1897, by Mr. Crump, who 
brought in a cash capital of £750. The business came to a stop last 
December when the office furniture and effects were sold off by the 
Sheriff. Tbe failure was attributed to the heavy expenses of establish- 
ing the business, losses on trading and bad debts. Mr. Trehearne 
was examined at some length as to the circumstances under which 
he had sold off a reversion to which he was entitled, and ultimately 
the examination of both debtors was concluded. 


Birmingham Electric Supply Company v. Barnes, 
—This was a claim, heard at the Birmingham Police Court, for 
£29 10s, 9d. for electric light supplied to club premises in Barwick 
Street. An order for payment was made. 


Beotle’s Baby.—At the close of this strange winter 
Bootle finds itself adopting electric light. The Chloride Electrical 
Storage Syndicate have taken the contract for accumulators. 


Dinner,—The annual dinner of the officials of the Glas- 
ny Corporation Gas and Electricity Departments was held on 31st 
ult. 


Disclaimer.—Mr. F. M. Rogers, of 21, Finsbury Pave- 
ment, E.C., asks us to state that he is not the Mr. Rogers mentioned 
in the case of Crompton v. Liardet, reported in our issue of March 
25th, p. 396. 


Dissolution of Partnership.—In regard to last week’s 
notice of Messrs. Harrison, Coles & Co.’s dissolution of partnership, 
Mr. Pringle asks us to state that though the partnership has been 
dissolved he is still carrying on the business as heretofore. 


Fippard & Cooper.—This firm, of Albeit Road, Bourne- 


‘mouth, has at present in hand electric light installations for St. John’s 


Church, Bournemouth, Congregational Church, Westbourne, and 
Boswell’s Circus. 


Hodges and Todd vy. Watson and Another.—This 
action was brought before Mr. Justice Wright, without a jury, in the 
Queen’s Bench Court last week, by Messrs. Hodges and Todd, of 
Hampstead Road, London, to recover damages for breach of contract ; 
the defendants, Mr. Arnold T. Watson, of Sheffield, and Mr. Robert 
Hodgeon, of Hull, denied the breach. Mr. T. W. Chitty and Mr. J. 
H. Gray appeared for the plaintiffs; Mr. R M. Bray, QC, and Mr. 
Marshall Halli forthe d:fendants. Mr. Bray, in opening the case, said 
that the defendants agreed in January, 1897, to supply to the plsin- 
tiffs a Priestman oil engine of 24-brake H.P., suitable for working an. 
electrival installation at the residence of a gentleman called Combe. 
The ergine supplied was not sufficiently powerful, and worked in a 
nvisy manner. Evidence was called in support; with reference to: 
the ncise one witness stated that the engine was generally known as 
“Mr. Combe’s artillery,” and another said that having lost his way 
while riding his bicycle he was guided back by the noise of the 
engice. Mr. Priestman was called for the defence and stated that 
his engine bad beenon the market for about 12 years. The engine 
in question, when tested, showed a power of 246 H.P. He thought it 
suitable for the purpose required if properly worked. Farther evi- 
d-nce having been called for the defendants, Mr. Justice Wright 
delivered his judgment. According to the Times report, he said 
that the difficulties had arisen to a great extent from a miscalcula- 
tion of the margin of power in these engines. The margin of power 
appeared to be small. He was satisfied that as this engine was 
adjusted in February, 1897, it was capable of working up to 24-brake 
H.P. according to the contract, but he was also satisfied that as it 
was fixed in July it would not work anywhere near up to 24-brake H.P. 
The main contention of the plaintiffs failed because it was an engine 
of 24-brake H.P., but they had a cause of action becacsa the defend- 
aunts had contracted to fix and start it as a 24-brake H.P. engine, but 
did not do so. It was an extremely difficult matter to assess the 
damages, but the defendants had minimised the loss by now agreeing 


. to take back the engine and return the money, though they were not 


obliged todoso. In addition, there would be judgment for the 
plaintiffs for £50, but without costs, as the plaintiffs had failed in 
their main contention. 


Lighthouse Illaminants.,—In reply to a question put 
by Mr. H. Plunkett in the House of Commons last week, Mr. C. T. 
Ritchie said that the Elder Brethren of the Trinity House did not 
consider that the great additional expenditure necessary for installing 
and maintaining two separate electric light stations would be justified 
in the case of Lundy Island. The question whether electricity, gas 
or oil are to be adopted as illuminants in the future must depend to 
a great extent on the circumstances of the particular lighthouse. 


Liquidation Notices.—A general meeting of Latimer 
Clark, Muirhead & Co., Limited, is to be held at the offices of Messrs. 
Trinder, Capron & Co., 47, Cornhill, E.C.,on Monday, May 2nd, at 
8 o’clock for the purpose of hearing an account of the winding up 
proceedings from the liquidator, Mr. J. Worley. 


Lists.—Mr. William Patterson, of Walker Gate, has 
issued a list of copper wire gauz3 dynamo brushes. 
The United Ordnance and Engineering Company, Limited (Messrs, 


‘Easton, Anderson and Golden, Limited, of Erith), have issued a 


pamphlet well illustrated both by means of photographic and other 

views, in which they describe their multipolar continuous current 

dynamos and motors. In tabulated form there are given particulars, 

prices, weights and overall dimensions. Views are shown of tbe 

= erecting and brass finishing shops, and the test-bed-.at 
rith. 


Parabolic Reflectors,—A sole license has been granted 
to Messrs. Chance Bros. & Co., Limited, of Smethwick, for the manu- 
facture of parabolic reflectors for search lights by the Cowper-Coles 
electrolytic prccess. 


Partnership.—Mr. L. Alwyn, of Cowcross Street, E.C., 
informs us that he has taken the Hon. Rupert Craven into partner- 
ship, and the style of the firm will henc-forth be “ Alwyn & Craven,” 
of the above address. All outstanding liabilities to date will be 
discharged by Mr. Alwyn. 


Portable Galvanometer of the d’Arsonval Type.— 
The Weston Electrical Instrument Company, of America, have 
recently got cut a new form of testing galvanometer, made up in 
exactly the same sort of form as their well-known ammeters and 
voltmeters. In this instrument the moving coil is exceptionally 
light, and is wound with about 300 ohms resistance. A light pointer 
is provided, and the sensibility of the instrument is such that one 
volt applied to the terminals through an external resietance of 
250,000 ohms gives a defiection on the scale of about 1 millimetre. 
The instrument is in a very compact case, and is very handy for 
portable work in resistance, measurements and potentiometer work 
of all sorts. Messrs. Elliott Brothers, acting as agents for the Weston 
Company, are keeping these instruments in stock. 


“ Relugite ” Resistances.—From the Electric Insulation 
Syndicate, Limited, of East Moors, Cardiff, we have received a cata- 
logue of the “ Relugite” resistances and other apparatus manufac- 
tured by them. “ Relugite” is a new elastic and compressible 
resistance material, the resistance of which can be raised by pressure, 
and by means of this and of improvements in the means of apply- 
ing it,a novel and useful series of resistance appliances is made. 
The following are among the specialities which are described and 
priced :—Dynamo and motor shunt resistances, arc lamp resistances, 
regulating ditto, special resistances in standard frames, motor start- 
ing resistances, “‘ Standard” “ Relugite” electric stoves or regulators, 
and lamp switches, 
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South African Electrical News.—We glean the follow- 
ing items of interest from the April issue of the British and South 
African Export Gazette :—Tae el-ctrical installation at the Woodbine 
gold mine, De Kaap, comprises three 50-B.H.P. 200-volt three-phase 
motors, two to serve the mill and one the air compressor; two cil- 
transformer-type transformers, of 100 kw. and 50 kw. respectively, 
wound for a high tension of 10,000 volts and a low tension of 200 
volts, and were supplied through Messrs. Reunert & Lenz. Orders 
for 500 lamps, with their fittings and accessories, for the electric 
light service of the post and telegraph office now in course of erection 
at Johannesburg, are about to be placed by the Transvaal authorities. 
The electric lighting and tram plant which the East London (Cape 
Colony) Town Council are about laying down is estimated to cost 
£25,000. A scheme for electric lighting the public buildings, shops, and 
private houses of Kimberley is proposed. Among the latest towns in 
the.Cape Colony meditating the introduction «f electric lighting is 
Queenstown. Proposals for supplying the light have already been 
submitted to the Council by Mr. E. T. Monteath, E.E., which have 
been handed to the Lighting Committee for consideration and report. 
Woodstock, a municipality situated 14 miles from Capetown, is con- 
sidering the advisability of a similar installation. Repeated exten- 
sions mark the tramway system of Capetown, the latest being to 
Plumstead, a suburb situated about nine miles from the metropolis, 
and the project is even being entertained of forming a link with 
Muizenberg, a favourite seaside resort 15 miles from Capetown. The 
track connecting Wynberg with Capetown is expected to be shortly 
ready for opening. This will add another eight miles to the existing 
electric network, which, with the several extensions referred to, will 
make a total of 33 miles. 


Telephone Contract.—Mr. James Pollock, of Glasgow, 
has received an order for the erection of a complete telephone plant 
throughout the Western Infirmary, Glasgow. We understand that 
Mr. Pollock has completed a number of telephone installations of 
this kind, besides having erected upwards of 600 private telephone 
lines on rental throughout the city. 





ELECTRIC LIGHTING NOTES. 





Bath.—Mr. R. Hammond, in his last moathly report to 
the Electric Light Committee, reported that 17 arc lamps had been 
erected in the city, and the total number cast was 53. He also stated 
that with respect to the switchboard extensions, specifications were 
sent out to different firms, and recommended the acceptance of 
Messrs. Madder’s tender at £253. 


Brewery Lighting.—Messrs. O. Edwards & Soas, 
brewers, have introduced the electric light into their brewery and 
other premises at Tenterden. . 


Brighton.—At the Council meeting on Thursday last week 
the Lighting Committee submitted a report, which contained an an- 
nouncement that Mr. Arthur Wright, the electrical engineer, had 
accepted the post of consulting electrical manager of the British 
Thomson-Houston Company, Limited, the terms of his arrangement 
enabling him to give at least half his time to the Corporation. The 
committee submitted accounts of the past year's trading. The gross 
revenue was £32,722 17s. 10d., of which £18,512 4s. 6d. were expended 
on maintenance, and £14,210 13s. 4d. carried forward. Leavin 
£110 18s. 4d. of this as provision for bad debts, and adding £5,000, 
balance from 1896, the Corporation had in hand £19,100, «f which 
£2,000 were applied in aid of the district rate, £3,000 transferred to 
reserve fund, £5,688 53. 6d. paid as interest, £5,547 93. 1d. to the 
sinking fund, and £2,864 5s. 5d. carried forward to 1898 account. 
Private consumers purchased 1,505,867 units last year, and the public 
lamps consumed 486,634 units; 116,693 units were used in the works, 
and 335,977 units represented the extra quantity generated, but not 
accounted. An elaborate report, recommending a reduction in the 
charge for electricity after tne first hour's average daily use from 
1d. to 1d. per unit, had been submitted to the committee by Mr. 
Wright, who concluded as follows :—“ I trust that the policy inaugu- 
rated by the Lighting Committee of the Brighton Corporation in 
vigorously encouraging the use of electricity among the vast body of 
small ratepayers, who, either in their business or private residences, 
are in the habit of using artificial light for many hours per day 
throughout the year will be continued, and thus keep Brighton in the 
enviable position which it now holds, of being the first to enable the 
smaller ratepayers and householders to benefit by the many advan- 
tages of electricity.” The committee resolved: “ That from and after 
June 30th next, the charge for electricity after the first hour’s con- 
sumption be reduced from 14d. to 1d. per unit.” 


Bristol.—The report of the electricity department of the 
Corporation for the year ending March 25th, 1898, shows a very 
{ advance upon the working of former years. At the date of the 

t return, 7.¢., March, 1897, the department had connected to their 
mains 614 customers with 38,502 lamps. At the present date there 
are connected 814 customers with 49,917 lamps, showing an increase 
of 200 customers and over 10,000 lamps. The extension of the 
ublic lighting has not yet been carried out, but is in progress, and 
ore the summer is over it is expected that the number of public 
arc lamps will be increased three fold. Extensions of the mains for 
private lighting have been, or will be made within the next two 
months, in various roads. The number of sub-stations has been 


increased from 31 to 39. The extensions at the generating station in 
Temple Back have been almost completed. Of the buildings, the 
new chimney and the coal bunkers are practically the only portions 
incomplete. Five pew boilers have been put in, together with a new 
elevator, conveyor, and mechanical stokers and electric motors for 
driving these, and the sundry pumps are now being placed in posi- 
tion. One new steam alternator has been fixed and brought into 
use, and two others will be iy in during the summer (these three 
machines alone are capable of keeping over 40,000 lamps alight at one 
moment). In addition to the alternators other steam dynamos have 
been and are being put in for public lighting and the supply of power. 
Various im portant buildings have been fitted with electric light during 
the year. The following table showsata glance the financial progress 
of the electricity department. For the purpose of making the annual 
accounts agree as to date with the other accounts of the Corporation, 
these are now made up to March 25th, whereas formerly the financial 
year ended at December 31st, as required by the Board of Trade; 
thus it will be noticed in the following table that between the third 
and fourth year there are included in the figures the working for a 
period of three months only. Itis interesting to note the relation in 
the profits arising from such three months, they being during the 
winter season, as compared with the whole year’s working. The net 
profits during those three months far exceeded the whole of the 

rofits for the previous year, and were only a few hundred pounds 
than the profits for the succeeding year. The trading profits for 
the past year exceed 8 per cent. of the capital expended at the end 
of the term, although a considerable amount of this capital has been 
expended on buildings and plant which have not yet come into 
operation, aud thus have not tended to swell the revenue. 


Crry ExrotricaL ENGINEER'S DEPARTMENT PROGRESS TABLE. 





Customers} Lamps N pate tanto 
ecetiaidiates Menai profits. Amount.| per annum. 


| 
| 
| 


Year of working. 





| oe ae 
lst ending Dec, "94 240 | 14,530 | Loss 456| 3 
2nd i ‘95 439 | 24,046 | Loss. | 4,020 4 
3rd ‘a 96 593 | 30,299 | 2,487 7,590 7 
*3 months Mar.,'97/ 617 | 38826 | 2738 | 3,722 13 
4th ecdi-g Mar.,’98 749 | 49,719 | 3,290 | 11,307 8 
} | { 
* The results given in this line are for three months only, and the per cent. 
capital given as 13 per cent, is unusually high, as it is for a winter quarter only, 
and represents the rate per annum. 


The Bristol Sanitary Authority has refused permission to Messrs. 
Spillers & Baker ve laying wires under the roadway on Redcliff 
Backs for electrically lighting their premises. 


Dublin.—The chairman of the Alliance and Dablin 
Consumers’ Gas Company, addressing the shareholders last week, said 
that whatever apparent loss might have taken place by the use of the 
electric light, it was more than made up by the extended use of gas 
for cooking, heating, and gas engines. They would be interested to 
hear that large establishments were beginning to discover that to 
produce electric light at a very low cost they must have their own 
installations, and hence within the last 12 months a number of large 
gas engines had been erected in the city for electric lighting. 


Durham.—The Cathedral authorities want to light up 
the Cathedral with electricity, and they have approached the Town 
Council to see if that body would permit the local gas company to 
apply tothe Local Governmett Board for an electric lighting pro- 
visional order. The Council is considering the matter. 


Eccles.—The laying of the electric light cables is to 
commence early this month. Rapid progress is being made with the 
station plant. The Electiic Ligat Committee has fixed the rental 
for 5-ampere meters at 23. 6d. per quarter, with a scale up to 100 
amperes at 6s. per quarter. The electrical engineer says that the 
cable included in the private lighting estimate will be totally 
inadequate for the demand. It will supply 2,400 lights, but he 
suggests one that will be equal to 4,000 lights from Cawdor Street 
generating station to the Polygon. This proposal the com nittsv 
has adopted at an increased cost of £119. 


Edinburgh.—The Electric Lightiog Cummittee has 
resolved to recommend, on a report from Prof. Kennedy, that the 
charges for current be reduced in June to 344. per unit with the 
ordinary discount; for each public lamp £14 per annum, and for 
motive power 14d. per unit. It is suggested that the salary of the 
resident electrical engineer should be increased from £500 to £600 
per annum, 


Festiniog.—A proposal to light the district electrically 
was recently befure the Gas and Water Committee from an electrical 
engineering firm. The Council has resolved to prepare an estimate 
of the cost and to inquire the experience of other towns. 


Folkestone.—It is stated that the capital of the 
Folkestone Electricity Supply Company has been subscribed twice 
over. The amount offered to the public was £27,500, and applica- 
tion was received for shares to the amount of £75,000. 


Hampsiead,—Sixtzen tenders were seat in for additional 
electric lighting plant at the central station, and they have been 
referred to the Lighting Committee. Messrs. Massey & Allpress are 
pre’ . ing specifications for the Guardians for electrically lighting the 
workhouse. 
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Kilmallock, Co, Limerick.—Mr. J. J. O'Sullivan, J.P., 
has made arrangements with the Markets Committee for the public 
lighting of this town, and is also ‘putting down a plant for private 
consumers. Tae mains extend in four circuits of about quarter mile 
each, and the current will be delivered to the customers at 200 volts. 
Hitherto the town has depended upon oil as its illuminant, but nearly 
all the residents are now wired for electric lighting, the greater num- 
ber not having more than three lamps and ata fiaed contract price 
per annum for current, which has given satisfaction to the consumer 
and should prove remunerative to Mr. O’Sullivan. We wish the 
enterprize every success, as the lighting of small towns by electricity 
is opening a large field for the electrical industry. It has certainly 
given the lead to the neighbouring city of Limerick, whose pro- 
visional order dates several years back. The engine is being supplied 
by Messrs. J. and R. Lees, of Glasgow, and the dynamo, switchboard, 
wires, and general fittings are by the Edison & Swan United Electric 
Light Company, Limited. 


Leeds.—On 31st ult. a Local Government Board inquiry 
was held at the Town Hall regarding the City Council’s application 
for a provisional order (1) to empower the Corporation to create 
irredeemable stock bearing a dividend at a rate not exceeding 5 per 
cent. per annum, in order to issue or transfer the same to the under- 
takers, as provided in Clause 59 of the Leeds Electric Supply Order, 
1891; and (2) to confer on the Corporation such borrowing powers, 
and powers to create and issue redeemable stock, as may be necessary 
in connection with the purchase of the undertaking of the Yorksbire 
House-to-House Electricity Company, Limited. The position of 
affairs was explained in detail by the Town Clerk. 

The Great Northern Railway Company has asked the Corporation 
to extend the electric light farther along Wellington Street. 


Lincoln,—At the Council meeting on Tuesday the E!ec- 
tricity Works Committee recommended that:—(1) The price of 
supply be 6d. per unit for first hour's average maximum demand, and 
24d. per unit afterwards. (2) That a contract be entered into with 
the National Electric Free Wiring Company to “free wire” any con- 
sumers who wish to take advantage of this method of providing 
themselves with wires and fittings. We understand that the works 
are “| a very forward state, and supply will be given on October 1st 
next. 


Peterborough.—A number of councillors are enraged at 
the stand which is being maintained by the Local Government 
Board in regard to the application for an electric lighting loan. It 
seems that the margin of borrowing power now remaining to the 
Council is not more than £26,160, and as £15,000 or £16,000 is to be 
spent for water supply, there would not then be sufficient to enable 
the Council to meet the city’s requirements in this respect, if £15,000 
is allowed for electric lighting. The Board, therefore, declines to 
comply with the application. The Town Council has had a very long 
—, and decided to send a deputation to wait upon the 


Ryde (Isle of Wight)—An inguiry was held last 
week into the application of the Ryde Electric Light and Power 
Company, Limited, fora provisional order. The Corporation opposed 
the application. 


Sheffield.—A special meeting of the City Council has 
been fixed for Wednesday, April 13th, regarding the proposed appli- 
cation for an Act “To confirm an agreement for the purchase of the 
undertaking of the Sheffield Electric Light and Power Company, 
Limited, by the Corporation of Sheffield, and to confer borrowing 
powers and other powers on the said Corporation.” 


Shipley.—The Special Committee cannct recommend the 
purchase of the Baildon Bridge Mills for electricity works site, as the 
price is far too high. 


Southend.—A special meeting of the Ratepayers’ Asso- 
ciation was held some days ago, when Mr. Kershaw, chairman of the 
Shoreditch Electric Lighting Committee, gave an address on the 
merits of electric lighting. He referred to tramways and dust 
destructors. 


Spain.—A central station for the supply of electrical 
energy for lighting and power purposes to several small towns in the 
neighbourhood has lately been completed and put in operation at 
Tarancon. The water-power of the River Tajo is utilised, the plant 
comprising three 120-H.P. turbines, and a large 250-kilowatt multi- 
phase aiternator, the latter having been supplied by Messrs. Brown, 
Boveri & Co., of Baden, Switzerland. 


Swansea,—A special meeting of the Corporation is to 
be held to consider Mr. Manville’s report on electric lighting. 


W estun-super-Mare.—Negotiations are in progress w.th 
the Great Western Railway for land for electricity works site. 


Willenhall.—The District Council has affixed its seal 


to the agreement of the Midland Electric Corporation for Power 
Distribution, Limited. 


Withington and Moss Side.—The Manchester Elec- 
tricity Committee held a special meeting last week to considera 
proposed extension of the city electric lighting system to Withington 
unit Moss Side, under agreements with the Witbington and Moss 
Side authorities. Toe estimated cost of extending the system to 
these suburbs, and of completing certain works, is £138,000. It was 
decided to apply for sanction to borrow £150,000. 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 





Belfast.—It is stated in a Dublin paper that a special 
committee, recently appoiated by the Belfast Corporation, is at 
present making active inquiries as to the cheapest and most efficient 
means of providing electric tram traction in those districts through 
which the horse car service of the Belfast Street Tramways does not 
at present pass. ‘ 

The Secretary of the Tramway Company wrote to the Electric 
Committee on March 7th to the effect that the directors are not 
prepared to establish electric traction upon the Belfast tramways 
for the short remainder of their term, nor do they believe that 
any possible terms can now be suggested which would justify them in 
so doing. The Corporation had a long discussion on the matter last 
week. 


Bristol.—The report of the Bristol Sanitary Committee 
upon electric traction and their negotiations with the ‘lramway Com- 
pany (of which the pith was given last week in the ELEcTRIcAL 
REVIEW) was discus:ed for two hours by the Town Council, and the 
members appeared to agree with a concluding remark that the debate 
had “ cleared the air.” The motion of the Chairman of the Sanitary 
Committee was, in effect, to oppose the Tramway Company’s Bills, 
but the scope of the discussion was largely influenced by an amend- 
ment moved by Alderman Inskip in the following terms: “Tat this 
Council is of opinion that, subject to the settlement of all proper 
clauses for the protection of the public interests, it is desirable to 
conclude arrangements with the company for the withdrawal of the 
Corporation’s petition against the Bristol Tramways (Electrical Power, 
&c.) Bill, upon the condition that the purchase periods of all the 
existing lines, together with all new lines to be hereafter constructed 
within the City and County of Bristol, shall fall in at the expiration 
of 18 years from the passing of the Bill; and the Sanitary Committee 
are hereby instructed accordingly.” The purport of that amendment 
seemed to meet with almost general approval, but the wisdom of fixing 
a term in the resolution was criticised by many as fettering the Com- 
mittee needlessly. The horse cars forming the main part of the Bristol 
Tramways.are purchasable in about 14 years, or lines at longer periods, 
sothat Mr. Inskip stated that the average period including the present 
extensions was 173 years. He intimated he was in a position to 
say the tramway company would accept 18 years. Mr. George Pear- 
son, Chairman of the Electrical Committee, criticised the tramway 
company’s action in offering to Alderman Inskip terms not offered to 
the Committee which had been negotiating, and pointed out there 
were one or two other matters for consideration. The company 
refused to think of anything but the overhead system, although an 
alternative underground system iu a few streets where the overhead 
wires would be objectionable, could be easily worked in conjunction 
with the trolley system generally applied. His view was that the 
company should be bought out at once, and he believed it could be 
done with financial success by the city. Eventually Alderman Inskip 
withdrew his amendment, and accepted another, which asked the 
Committee to continue negotiations with a view to settle a fixed 
period for purchase of all undertakings, and to make terms and 
arrangements with regard to overhead wires and other matters, and 
report at the earliest opportunity. This was agreed to. 


Coatbridge and Airdrie.—The Light Railway Com- 
missioners held an inquiry at Coatbridge on 29th ult., regarding this 
light electric railway scheme promoted by the British Electric 


. Traction Company. Mr. Morse explained the proposal, which was 


to run a railway from Blair Street, in Coatbridge, to Forsyth Street, 
Airdrie, a distance of three miles. The gauge would be 3 feet 6 
inches. The Councils of Airdrie and Coatbridge wished this exten- 
sion to be the same as the tramways of Glasgow. This the Traction 
Company is prepared to accede if the Commissioners think it 
desirable. The chief objection of Airdrie and Coatbridge Town 
Councils is the using of the proposed railway for the conveyance of 
minerals without their consent. The Council of Coatbridge also 
desire that the railway be extended westward to Woodside Street, and 
a branch line from the Cross to Sunnyside Station. While the Airdrie 
Council request it extended eastward to Carlisle Road, the Traction 
Company was also prepared to allow the Corporation to purchase 
the railway atthe end of 21 years, instead of 35 years, as mentioned 
in the order. The N. B. Railway and Caledonian Railway opposed 
the scheme. 


Crowborough,—A meeting was held on Wednesday 
evening at Nutley in support of the proposal to construct a light 
railway from Nutley through Crowborough to Groombridge. It 
was considered desirable to have the railway facilities improved, and 
a committee was appointed. 


Derby.—Messrs. Kincaid, Waller & Manville are proceed- 
ing with the valuation of the tramways for the Corporation, 


Dublin.—The Court of Referees of the House of Com- 
mons had before it last Thursday applications from the Gas Com- 
pany and the Dublin and Wexfora Railway Company for locus standi 
as petitioners against the Dublin Southern District Tramways Com- 
pany Bill, under which power to run at increased speed is sought. 
The Gas Company was disallowed, but the Railway Company has 
been allowed a Jocus on the ground that the proposed change would 
create a new form of opposition. 


Llectric Tramways v. Kew Observatery,—T ce instru- 
ments used at Greenwich to register the variations in the earth’s 
magnetism, and so on, are so delicate that they are appreciably 
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affected by the establishment of the electric railway to Stockwell. 
Experiments made elsewhere show that the sending of a strong electric 
current through a district can affect these instruments at 12 miles 
distance. On these grounds, says the Financial News, the London 
United Tramway Company’s Bill is going to be opposed on behalf of 
the Royal Society’s Observatory at Kew. The scheme of the com- 
pany embodies eight lines between Hammersmith, Ealing, and 
Hounslow, with electric traction substituted for horse-power. Tne 
Richmond Corporation will also oppose, being desirous of working 
the Richmond-Kew line for its own benefit. 


Hanover.—In 1897, according to the annual report of 
the Hanover Tramway Company, electric traction has been introduced 
on all the tramways within the municipal boundry of Hanover. 
The conversion has been carried out one year sooner than time limit 
fixed by the authorities. Along with the report a map is published 
showing in different colours the sections of the lines worked by 
accumulators, and the sections worked by overhead conductors; and 
also the positions of the power stations. The cost of maintenance 
and renewal of the accumulators amounts to 46:18 marks per car per 
month ; 1:22 pfennig per kilometre of the mixed system ; 2°06 pfennige 
per kilometre of the accumulator system. Although it was nof 
possible in 1897 to finish all the projected lines, or to start the 
working of those which were finished soon enough to show a financial 
success, nevertheless the profits have increased by about £13,800. 
The following lines are in course of construction:—1. Laatzen to 
Hildesheim. 2. Rethen to Pattensen. 3. Sieben Trappen to 
Gehrden. 4. Various small sections. The lines one to three are to 
carry goods as well as passengers. Some of these lines, for example, 
that to Hildesheim, run a distance of 20 miles from Hanover. Both 
power and light are supplied to the neighbouring parishes from the 
power stations. The expenses amounted to 63°8 per cent. of the 
total income, as compared with 682 per cent. last year. The power 
stations are at Glocksee, Vahrenwald, Kirchrode,Buchholz, Rethen, and 
Schude. At Glocksee there are four tubular boilers, each having a 
surface of 180 m?, and two combined Cornish boilers, each with a 
heating surface of 200 m*. Recently erected, there is one tubular 
boiler with a heating surface of 272 m*. As to steam engines, 
there are four horizontal engines, each of 200—250 HP., and one 
vertical engine of 350—460 H.P. The direct coupled dynamos 
have a normal output of 760 kilowatts, and a maximum of 960 kw. 
The report also specifies the plant in the other power stations. 
Buffer batteries are used to equalise the output from the dynamos. 
The central station at Glocksee is to be connected with the outer 
stations, and the depéts by telephone. The rolling stock at the end 
of the year consisted of 23 motor cars of the old type for overhead 
lines ; nine motor cars of the old type for both overhead and accumu- 
lator working; 110 motor cars of the new type (one motor) for com- 
bined accumulator and overhead working; 17 motor cars, new type 
(with two motors), accumulator and overhead working; one snow 
plough (one motor) for overhead lines; one snow plough (with two 
motors) for overhead lines, used in summer as a water cart; one 
water cart for overhead lines. The number of horses at the begin- 
ning of 1897 was 253; this number has now been reduced to 50. A 
dividend of 5 per cent. has been paid, after making ample allowance 
for depreciation, &c. 


Kidderminster and Stourport.—According to the 
Birmingham Post for April 1st, this tramway is now fast approaching 
completion, and we understand that in about a fortnight’s time the 
contractors will have finished the works in hand. The only remain- 
ing piece of the permanent way to be done is that which has to be 
constructed over the level railway crossing at Stourport. The Great 
Western Railway have the construction of this to do, and it is to 
receive early attention. All the poles used for the purpose of sus- 
pending the trolley wire along the route are fixed, and the greater 
part of the trolley wire has already been attached. The whole of the 
underground cables have been laid. Some important road and 
bridge widenings were included in the scheme, and these have all 
been completed, and long lines of iron fencing have been erected 
where the road to Stourport has been widened. 


London.—The London United Tramways Company’s 
Bill for providing electric trams for West London passed the Stand- 
ing Orders last week, and has been introduced into Parliament. The 
company proposes to run electric cars from the Broadway, Hammer- 
smith, direct to Hounslow, passing through Chiswick, Turnham 
Green, Brentford, and Isleworth, whilst another and almost parallel 
line will run from Uxbridge Road, Shepherd’s Bush, to Hanwell, 
through Acton and Ealing. The company promises to permit the 
local authorities of the districts through which the cars run, to use 
the standards for electric lighting, so that the whole of the West 
London suburbs may be lighted with electricity. 


Northampton.—The Northampton Street Tramways 
Company is desirous of reorganising and improving the tramway 
service of Nottingham, but, as the Corporation has power to purchase 
the lines in 1901, the company has written suggesting that the Cor- 
poration should at once purchase, on terms to be arranged, the whole 
of the tramways, or should agree not to exercise the option of pur- 
chase until 1919, or thereabouts. Early consideration of the matter 
is requested. 


Norwich.—It is expected that the construction of the 
electric tramway lines will be commenced shortly after Easter; 500 
tons of rails from Belgian contractors are on the way. Continuous 
rails, with welded joints, are to be used. The trolley poles will come 
from America. The routes to be first taken in hand will be the 
Thorpe Road, Newmarket Road and Dereham Road. 





Nottingham.—There has been a good deal of local dis- 
cussion regarding the tramway question, and the special committee 
which was appointed a few months ago by the City Council to inquire 
into the matter has issued a lengthy report, the recommendations 
made therein being :—1. That the permanent way of the whole of 
existing system shall be reconstructed. 2. That certain important 
extensions to this system, given in full detail later in this report and 
shown on the sketch plan, shall be carried out as soon as Parlia- 
mentary powers can be obtained. 3. To equip the whole of the system 
on the principle of electric overhead traction. The report discnsses 
overhead electric traction versus cable traction, the committee having 
inspected lines equipped by both methods. The merits of the elec- 
trical systems, i.c., the conduit, accumulator, and trolley, are con- 
sidered. The total estimated cost of the reconstruction of the existing 
tramways and the proposed extensions, including the overhead 
electrical equipment, cars, and car sheds, power station and plant, 
&c., is £425,000. The Council is advised to obtain the necessary 
Parliamentary powers, and to empower the Finance Committee to 
raise the capital required. 


Paris.—The Compagnie Générale des Omnibus has 
applied for official permission to convert three more of its horse 
tramways in Paris into electric lines. 


Whitley.— On 31st ult. a public inquiry was held at 
North Shields by the Light Railway Commissioners regarding the 
proposed extension of the tramway system, and the introduction of 
the overhead trolley by the British Electric Traction Company. 
Mr. Sydney Morse explained the scheme. He said the new line 
would be partly in the borough of Tynemouth, and partly in the 
Whitley and Monkseaton Urban District. The gauge of the pro- 
posed line would be 3 feet, and the engineer's estimate for the under- 
taking was £ 11,356. There were to be two new lines or extensions, 
the first being within the borough of Tynemouth and 2 furlongs 
in length. It would run from the present terminus in Saville Street, 
West, down the Borough Road to the penny ferry leading on the 
New Quay. The second one would b2 1 mile 54 furlongs, and would 
run through Cullercoats and end at the Ship Inn, Whitley. Of the 
latter distances 1 mile 1 furlong were in the borough of Tynemouth, 
and the rest in the Urban district of Whitley. There would be no 
difficulty in construction, the only heavy gradient being 1 in 11, and it 
was very short. It was said that some millions of passengers used 
the ferries in the year, and, therefore, with tbis very important 
traffic it was essential that the facilities suggested should be given. 
At present the tramways were run by a slow and unsatisfactory 
method, and the local authorities had long considered that there 
should be some change for the better. Mr. Morse then referred 
to the past negotiations which had failed between the 
Corporation and the late North Shields Tramway Company, 
and added that although there had been a great deal of 
correspondence on the subject of improving the trams there had 
been no practical results. The Corporation had an order for supply- 
ing electrical energy to the borough, and in February, 1897, they 
— a resolution in favour of the trams being driven by electricity. 

xcepting three clauses in the order which the company sought to 
obtain under the Light Railways Act, everything had been agreed 
upon, but in these clauses the local authorities sought absolute veto 
upon matters vital to the undertaking. There were three objections 
by the Corporation. The first referred to the future purchase of the 
undertaking by the Corporation, the second to the paving and sub- 
sequent repairing of the roads by the company, and, thirdly, that in 
the event of a dispute arising the questions at issue should be re- 
ferred to the Board of Trade. The latter clause was important to 
the company, as they considered it only reasonable and desirable that 
an independent authority should be called in to bring about a settle- 
ment. The company could not accept terms which might prove 
disastrous to them, and if some amicable arrangement could not be 
come to, the company would seek to carry out their business elsewhere. 
Mr. Garcke gave evidence in support of the scheme. 








TELEGRAPH AND TELEPHONE NOTES. 


Fire at Zurich Telephone Station.—A Reuter des- 
patch says that :— In consequence of a telephone wire ‘alling upon 
the overhead wires of the electric street tramways at Zurich, the 
central station of the telephonic service, which has 5,000 subscribers, 
caught fire and was completely destroyed. The damage to the 
building fis estimated at over £40,000, while the losses caused 
indirectly amount to at least the same figure.” 


The Pacific Cable.—A Reuter despatch from Hobart 
says that at Monday’s sitting the Inter-Colonial Conference agreed 
that in the absence of a satisfactory proposal from the Eastern Ex- 
tension Telegraph Company, no fresh arrangement could be made 
with the company. A motion was passed in fayour of the speedy 
construction of a Pacific cable. 


The Telegraph System.—Few people, says the Daily 
Chronicle, have any adequate idea how large the annual balance on 
the wrong side really is. The capital amount of Consols created in 
respect of money raised for the purchase of telegraphs, é&c., stands 
at, net, £10,868,664, on which interest at 2? per cent. amounts to 
£298,888. The expenditure on salaries, rent, maintenance, buildings, 
stationery, rates, &c., amounted to £3,111,810. The gross receipts 
were £3,287,611, and the net receipts, deducting the amount paid to 
cable companies and telegram moneys refunded, £2,922,449, but to 
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this is added £44,905, being the value of services performed for 
other Government departments without remuneration, total 
£2,967,354. There has been a deficiency in every year since the 

urchase of the telegraphs by the State, and the aggregate from the 
eeeior of 1871 to March 31st, 1897, amounted to a total deficiency 
of £6,629,890, 


The Telephone Service.—In the House of Commons, 
sitting in committee, on Monday last, a resolution was moved autho- 
rising the payment out of the Consolidated Fund of a grant of 
£1,070,000 for the telegraphs. Dr. Clark: Has this anything to do 
with the telephones ?—Mr. Hanbury: A sum of money has already 
been paid for the trunk lines of the telephones, and this is to com- 
we it.—Mr, Lough objected to large sums of money being voted in 

8 way. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 


Accrington, — April 19th. The Corporstion wants 
tenders for the supply and erection of three sets of steam dynamos, 
each set consisting of a triple expansion condensing steam engine of 
the inverted vertical type, 90 I.H.P., and of a shunt wound dynamo. 
Also a feed water heater, storage battery having a capacity of 
750 ampere-hours, switchboard instruments, apparatus cables, wires, 
street boxes, connections, &. For further particulars see our 
“Official _Notices” April 1st. Consulting engineer, Mr. J. N. 
Shoolbred, 47, Victoria Street, 8. W. 


Belfast.—April 18th. The Harbour Commissioners are 
inviting tenders for the supply and erection in the electric light 
station, Abercorn Basin, Belfast, of three compound, two-crank, self- 
lubricating, single-valve quick revolution vertical engines, each 
capable of developing 70 H P., with a steam pressure of 130 lbs. per 
square inch. Also for three belt-drivex, continuous current, series 
wound dynamos, capable of giving 15 amperes, 2,850 volts, at a speed 
not exceeding 800 revolutions per minute for 18 houra continuous 
running, without undue heating. Specification and further par- 
ticulars from the harbour engineer, Mr. G. F. L. Giles. See our 
“ Official Notices” this week for particulars of these two contracts. 


Derby.—April 12th. The Corporation wants tenders for 
the electric wiring of its Ford Street yard and premises. See our 
“ Official Notices” March 18th. 


Derby.—April 11th. The School Board want tenders for 
the electric wiring of the Traffic Street Board School, Derby. Par- 
ticulars from Mr. J. E. Stewart, Corporation electrical engineer. See 
our “ Official Notices” March 25th. 


Edinbargh,—April 23rd. The Midlothian and Peebles 
Lunacy Board is inviting tenders for the installation of electric light 
in the Asylum at Rosslynlee, near Edinburgh, including (1) generating 
meee accumulators, switchboard, &c.; (2) wiring, fittings, &c. Par- 

culars may be obtained on application to Prof. Bailey, Heriot-Watt 
College, Chambers Street, Edinburgh. 


Shoreditch.—April 12th. The Vestry wants tenders for 
the supply and erection of arc lamps and accessories, also for electric 
light cable. Electrical engineer, Mr.C.N. Russell. See our “ Official 
Notives” March 25th. 


Switzerland.—April 15th. The Works Department of 
the Municipal Council of Berne is inviting tenders until the 15th 
inst. for the supply of between 60,000 and 70,000 metres of low 
tension cable (for 250 volts), and from 27,000 to 35,000 metres of 
high tension cable (for 3,000 volts) ranging from 15 to 150 eq. metres 
in section, as also the necessary junction pieces, distributing boxes, &., 
for the new municipal alternating current system. Tenders to be sent 
to La Direction des Travaux de la Ville, Berne, Switzerland, from 
whom particulars may be obtained. 


Switzerland.—April 80th. Plans and estimates are 
being invited, says the Contract Recorder, by the Government 
authorities of Fribourg, Switzerland, until April 30th next, for a 
ee electricity generating station to be established at Hauterine. 

ater-power is to be utilised, and the station will have a capacity of 
about 6,000 H.P. A premium of £120 will be awarded to the three 
schemes submitted which are considered to be the best. Plans and 
estimates are to be sent to the Department des Travaux Publics, 
Fribourg, Switzerland, from whence full particulars of the competition 
may be obtained. 


The War Office —April 27th. The Secretary of State 
for War is prepared to receive offers, competitive designs and specifi- 
cations for the supply of portable electric search light apparatus. 
Particulars from tke Director of Army Contracts, War Office, Pall 
Mall, 8.W. See our “ Official Notices” February 4th. 


Victoria.— June 24th. The Council of the c'ty of 
Hawthorne (Colony of Victoria, Australia) is inviting tenders for 
the supply and erection of buildiags, boilers, engines, dynamos, 
transformers, mains, meters, arc lamps, poles; also running the plant 
for three years. Sve our “ Official Notices” March 11th. 





OLOSED. 

Hammersmith.—The Vestry has accepted the tender of 
Mr. T. W. Thomas (£3,504) for the extension of the electricity 
works. Messrs. W. T. Glover & Co.’s tender for switches for 50 new 
arc lamps at £5 each has been accepted, 


Middlesex.—The Asylum Committee of the Middlesex 
County Council has accepted the tender of Messrs. Veritys, Limited, 
for lighting the recreation hall and the stage therein by electricity, 
at the sum of £289. 








NOTES. 





Mr. Crompton’s Smashes,—It is thought that our 
report last week of Mr. Crompton’s remarks on the, subject 
of Mr. Hammond’s Institution p»p2r may suggest that when 
the speaker was referring to a good many smashes he 
had Brighton in his mind. This matter is made clear by 
Mr. Crompton’s letter in our “ Correspondence ” columns, 
and since that part of this issue went to press we have 
received a letter from Mr. Arthur Wright cn the subject. 
This will appear next week. 





Magnetism and Diamagnetism,—lIn the fifth and last 
lecture of his course on “ Recent Researches in Magnetism 
and Diamagnetism,” delivered at the Royal Institution on 
Thursday last week, Prof. J. A. Fleming dea't with the 
subject of magnetic theories. After briefly p»inting out the 
nature of older views on the causes of magnetic action, he 
said, according to the 7imes repovt, that all modern physical 
theories were based on the denial of action at a distance, and 
on the conviction that in the ultimate analysis all invisible 
as well as visible physical actions could be reduced to simple 
mechanics. The origin and explanation of physical ¢ffects 
were sought for in the interactions of matter, ether, and 
energy, governed by the fundamental principles of dynamics. 
From this point of view electric and magnetic phenomena 
were regarded as events happening in the ether, modified by 
the presence of matter. The nature of these events cou'd 
only be determined in terms of some hypothesis as to the 
structure of the ether, and the suppositions made must be 
justified by their power to predict new facts. The lecturer 

on to discuss the probable molecular structure of the 
ferro-magnetic metals, iron, nickel, and cobalt. After some 
experiments indicating that each small particle of magnetised 
iron was itself a magnet, a model magnet made up of 
® large number of small comp.ss needles pivoted on a board 
at equal distances was shown to exhibit all the characteristics 
of a piece of iron subjected to magnetisation, and it was 
pointed out that these small magnet: prodaced by their 
mutual action (as first shown by Ewing) all the 
phenomena of hysteresis, retentivity, and coercivity. Re- 
ferring next to the probab’e ultimate causes of the magnetic 
properties of the iron molecule, Prof. Fleming discussed 
various hypotheses and gave arguments for and against the 
well-known theories of Ampére and Weber. Experiments 
and illustrations were brought forward in support of the 
view advocated by the lecturer that the causes of the magnetic 
properties of the iron molecule were most probably to be 
lcoked for in the magnetic field produced by the rotation of 
a molecule built up symmetrically of atoms carrying electric 
charges. This hypothesis led to a simple explanation of the 
disappearance of ferro-magnetic susceptibility beyond a 
certain critical temperature, characteristic of iron, nickel, and 
cobalt. All recent work strongly confirmed Maxwell’s 
electro-magnetic theory of light, according to which light 
coasisted of a rapid alternation of electric displacements and 
magnetic flux taking place in the ether et any point. The 
energy of sunlight (equalling 10,000 foot-pounds per cubic 
mile) was half magnetic and half electric, the mazimum value 
of the electric force in « ray of sunligtt being equal to 200 
volts per fcot, and of the magnetic to about one-tenth of the 
earth’s horizontal magnetic force. No proper account, how- 
ever, the lecturer observed, could be given of the nature of 
electricity or magnetism until it was known what was the 
nature of the physical change in the ether that produced 
what was called an electric disp'acement or a magnetic flux. 





Acknowledgment,—The three notes on fp. 448, 449, and 
450 of our last is:ue, headed “In Honour of M. Gramme,” 
“Large Continuous Current Dynamos,” and “ French 
Impo.t Duties oa Lead and Accumulators,” were trans- 
lations from our estzemed contemporary, L'’Jndustrie Elec- 
trigue, of Paris, We regret that references to our contem- 
porary were inadvertently omitted. - ~ 
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Paris Academy of Sciences Awards.—The Academie 
des Sciences, of Paris, recently awarded prizes to M. Ph. 
Lenard and M. Audré Blondel. That awarded to M. Lenard 
was the La Caze prize for physics, and that awarded to M. 
Blondel is known as the Gaston-Planté prize. Lenard’s 
work in connection with the cathode rays is well known. He 
was the first to prove that these rays, after coming outside 
the tube, can be made to excite phosphorescent bodies, light 
gases, discharge electrified bodies, and among other functions 
can traverse to various different degrees bodies opaque to light. 
The Paris correspondent of a New York contemporary (Zlec- 
trical World) says that M. Blondel received his prize for his 
work in electricity. He has given a great deal ot attention to 
alternate current work. In 1891 he determined automatically, 
and by a continuous process of tracing, the curves of tension 
and currents, and indicated for the first time the method of 
tracing them by photography, and in this way permitted at 
the same time the analysis of the phenomena, of which the alter- 
nating current arc is the seat, particularly in directly demon- 
strating the fact that a currrent of particles is directed from 
the positive toward the negative carbon ; it appeared even to 
measure the velocity of their passage. But the most im- 
portant result was the realisation of a new type of apparatus, 
the oscillograph, capable of transmitting to a mechanical 
system the exact law of variation of currents with time. He 
also investigated such matters as the methods of coupling 
alternators, a theory of synchronous motors, the use of poly- 
phase current, the discussion of methods for measuring the 
power and efficiency of machines, &c. He has likewise made 
a special study of the electric arc. The absence of difference 
of phase between the current and the E.M.F. at the termi- 
nals of an alternating arc led him to think differently from 
the opinion widely held since the time of Edlund, that there 
does not exist in the arc any inverse E.M.F. analozous to 
that of polarisation. An ingenious method recently applied 
to the continuous current arc seems to confirm this conclu- 
sion, and demonstrate that the arc is equivalent simply to a 
resistance. M. Blondel, in his position of engineer attached 
to the lighthouse service, studied the photometric properties 
of the arc, and has undertaken a long series of experiments, 
which have already led to useful improvements in the appa- 
ratus of French electric lighthouses. 


Coherers.—M. Branly has recently (C.R. 125, p. 989) 
repeated and extended some of his original experiments 
with discontinuous conductors described in La Lumiere 
Electrique, May and June, 1891. He had found that 
the most sensitive substances were those which showed on 
the galvanometer a very feeble conductivity. This con- 
dition was produced, in many cases, by applying a 
pressure of 50 to 100 grammes to a layer of filings 1 to 
2 mm. in thickness, contained in an ebonite cup b-tween 
two metallic electrodes. Using mixtures of metallic powders 
and insulating substances, he found that the sensitive 
condition could only be obtained by the application of 
enormous pressures. In practice the sensitive condition 
is obtained by pressing the metallic layer in a small ebonite 
chamber between two electrodes, one of which is actuated 
by a screw, till a small deflection is shown on the galvano- 
meter. It is sometimes difficult to limit the deflection to 
a few degrees of the scale, but in case the deflection is 
too great, it can always be brought back to zero by gentle 
tapping. As formerly, Branly sorts his powders ky sifting ; 
the higher the conductivity of the metals, the smaller the 
filings are made. Many metals and alloys have been 
found to give good results. In giving a list of metals 
suitable for coherers, it should also be stated what thickness 
of layer is best, and even the age of the layer should he 
stated. A great variety of mixtures of insulators and filiogs 
have been found to answer, viz., msins and filings, gumlac 
and filings, balsams and filings, &c. These mixtures are 
eometimes made up in the form of pastilles 1 mm. thick, 
and 2 to 8 mm. in diameter; sometimes it is convenient 
to form films with filings and collodion, gelatine or 
celluloid. These pastilles or films are placed between two 
metallic electrodes and pressure applied by screw till the 
galvanometer begins to deflect as already described. The 
intensity of the tapping back blow ought to be regulated. 
The best E.M.Fs. to employ have been found in some cases 
to be from 5',th to;},th volt. Mixtures have been discovered 
which recover without tapping back. 





The Kinetic Motor.—One is so accustomed to hear of 
electricity duplicating all other power agencies on American 
tramways, that the Dodge motor, albeit only a modified form 
of steam moto", comes as something of a surprise. Never- 
theless, we do not doubt that there are occasions where its use 
may be advantageous, This new motor is on general pria- 
ciples much the same as the Lamm-Francq system. The 
kinetic system, according t> the Ruilway World, to whom 
we are indebted for the account, is made an addition to the 
car, and consists of a small locomotive type double cylinder 
engine and a hot water storage boiler, There is on the roof 
a tubular air condenser similar to those used in this country. 
At the contral station water is heated to about 380° F, 
which corresponds with a pressure of 200 Ibs, Exch car is 
filled up with 275 gallons, and this represents 50 horse- 
power (50 horse-power-hours we presume). To balance 
radiation losses, a fire-box is provided and supplied at the 
central station with a pan of anthracite coal, which is suffi- 
cient to keep up pressure on the longest trip. In this system 
the driver has a power supply to call upon at once, and his 
duties are no more severe than those of an electric carman. 
Steam from the boiler is dried by the passing of th2 pipe 
through the flue and smoke box. The cylinders are 
9" x 10", and are fitted with ordinary link motion. 
Pressure is reduced through a reducing valve to suit the load 
r quirements ; speed is regulated by the link motion, and the 
car can be handled from each end alike. The wheels are 
80 inches diameter. The driver controls the engine by 
means of two concentric hand wheels on a vertical post and 
rapid reversal of the motor can be made. A safety valve 
discharges any possible excess of pressure into the condenser, 
and in winter the exhaust is used for car warming. Nothing 
is visible to differentiate the car from an electrically-driven 
car, and there is probably a fair op2ning for these cars in 
cutlying districts. Th+y have been tried on the West 
Chicago Railway, the Babylon, Long Island line, and a 
branch line of the New York and New Jersey Railroad, the 
grades on which latter line, are long and heavy, but a 
kinetic motor on this Jine hauled a 33 tons trailer fora 
consumption of water only 35 lbs. per car mile. Speeds of 
12 to 80 miles an hour have been made, and runs of 20 miles 
with one charge of boiler and farnace. An ordinary single 
truck motor car weighs 28,000 lbs. 





This Year’s B.A. Meeting at Bristo],—The next meet- 
ing of the British Association for the Advancement of 
Science will be opened at Bristol, commencing on Wednes- 
day, September 7ch. The president elect is Sir William 
Crookes, F.R.S., V.P.C.S. The vice-presidents elect are :— 
the Earl of Ducie, the Lord Bishop of Bristol, Sir Edward 
Fry, Sir Fredk. Bramwell, the Mayor of Bristol, the Principal 
of the University College, Bristol, the Master of the Society 
of Merchant Venturers of Bristol, John Beddoe, E:q., M.D., 
F.R.S., Prof. T. G. Bonney. Prof. A. W. Riicker is the 
general treasurer; Prof. Schafer and W. C. Roberts-Austen 
are general secretaries, and Mr. G. Griffith is the assistant 
general secretary. The local secretaries for the Bristol meet- 
ing are Mr, Arthur Lee, J.P., and Mr. Bertram Rogers, the 
local treasurer being Mr. J. W. Arrowsmith, J.P. The 
presidential address will be delivered on the Wednesday 
evening, and the concluding meeting will be held on Sep- 
tember 14th. Prof. W. . Scllas, M.A. F.RS. and Mr. 
Herbert Jackson will deliver the two evening discourses, 
The presidents of the various sections are: Section A, Prof. 
Ayrton; B, Prof. Japp; G, Sir John Wolfe-Barry. There 
is to be an internation! conference on terrestrial magnetism 
and atmospheric electricity associated wich Szction A, under 
the presidency of Prof. Riicker. An interesting feature of 
the Bristol gathering will be the formal opening of a Cabot 
memorial tower on September 6:h by the Marquis of 
Doff-rin and Ava. It was from Bristol that, in the year 
1447, Oabot sailed to discover the mainland of the American 
continent. 





Proposed Technical Iastitute fur Hammersmith.— 
The London Technical Education Gazette says a movement is 
on foot in Hammersmith for providing a technical institute 
adequate for the needs of the district. The Vestry has 
offered a site next the Vestry Hall, and subscriptions will 
probably be obtained. 
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Electric Locomotives at Terminal Stations.— 
Although the day when the electric will supplant the steam 
locomotive on trunk lines may be quite remote, it is, says the 
Scientific American, steadily encroaching upon its donain in 
certain branches of locomotive work. The latest evidence 
of this comes in the shape of an announcement that the 
handsome Union Depdt at Boston is to make use of electric 
locomotives, and that no steam traction will be used within 
a mile of the station. The steam locomotives will bring 
their trains up to the electric yard, where they will be picked 
up and brought in by the electric locomotives. Outgoing 
trains will be similarly handled, being picked up by the steam 
locomotives at the limits of the electric yard. The proposed 
scheme is an excellent one, and could be adopted by the 
existing terminal stations to great advantage. Though it 
might involve a slight delay and greater cost of operation, 
the gain to the travelling public and the locality surrounding 
the great terminals would be valuable in many ways. The 
handsome terminal structures themselves would be healthier 
and more cleanly. Any traveller with an eye to the artistic, 
must have noticed how speedily the fresh painted ironwork 
of such a terminal as the Grand Central Station in New 
York, or the Pennsylvania Railroad Station in Philadelphia, 
is begrimed by the gases from the locomotives. With the 
substitution of electricity, the handsome train shed roofs 
would preserve their proper colouring, and the light graceful 


effect of their ironwork indefinitely. In the yards, more-. 


over, the noisy exhaust of the switching engines would give 
way to the quiet hum of the motor—a change devoutly to 
be wished by the residents of the adjoining districts, who 
would, at the same time, be rid of the smoke and ashes that 
add their quota to the general inconvenience. When the 
approach to the terminal is in tunnel, as in many of the 
European cities, and here on Manhattan Island, the purifying 
of the atmosphere, due to such a change, is to) obvious for 
comment. Before leaving this subject, says our contempo- 
rary, it should be noted that an electric switching locomotive 
has just mede a successful trial on the Hoboken Shore 
Road, New Jersey. It has been built for hauling heavily 
loaded freight trains between the railroad terminals and the 
wharves of the trans-Atlantic liners at Hoboken. The loco- 
motive, which is eight-wheeled, develops a total horse-power 
of 540, on four axles, each motor being of 135 horse-power. 
The substitution of electric for steam traction will prove a 
great boon in the populous district affected by it. 





Electric Welding.—The Manchester Association of 
Engineers, on 12th ult., discussed various topical engineer- 
ing questions. One of the questions, as given in the 
Practical Engineer, was:—“Can defects in iron castings 
be electrically welded?” Mr. Kelsall said if the 
attempt he witnessed at a large foundry in Bolton was 
any criterion, he should answer “No.” Everything was 
arranged in splendid order. A piece had been broken off the 
edge of a segment of a large pulley, and an attempt was 
made to fill this up. The soft metal used, which was fused 
with the cast-iron, was found, immediately it was cold, to be 
so hard that it could not be dressed. During the melting 
of the two irons—the cast-iron of the pulley and the added 
iron—tke letter became charged with combined carbon from 
the graphitic carbon of the cast-iron, so that it could not be 
dressed owing to the intense heat, the graphitic carbon, 
which was only mechanically mixed in the cast-iron, becoming 
converted into combined carbon, and making a steel harder 
than any steel could touch. Mr. Rae mentioned a case of 
the successful electric welding of a large broken fly-wheel. 
The president (Mr. Henry Webb) said he knew of cases of 
steam cylinders, calender bowls, &c., which were effectually 
welded, but which would have been rejected had not this 
overation been performed. Electric welding had saved 
many expensive castings from being thrown into the scrap 
heat. Another question was, “ What is your experience of 
steel castings after electric welding?” Mr. Daniels said 
his experience was that the parts in which the castings had 
been electrically welded were very hard. These hard places 
were very difficult to overcome. Mr, Kelsall observed that 
he saw no reason why steel castings and forgings should not 
be very successfully electrically welded. The theory he had 
given as the cast-iron did not effect the present question. 
In welding steel they used metals of almost an exact equality 


—say steel carbon, ‘50 per cent.—whereas in cast-iron they 
might have as much as 3 t2 4 per cent. graphitic carbon to 
act upon. There wae, however, still one rather objectionable 
point, and that was, they could not always get the app -arance 
of the surface alike after tooling, different shades being 
shown. Otherwise, he had seen very good results, and at 
some works electric welding was generally adopted for cast- 
ings and forgings without any detriment. Mr. Butterworth 
related an experience he had had, which went to show that 
the electric welding on some steel pistons was very super- 
ficial, and that it caused warping. Mr. Hodson mentioned 
cases in which he had sent back steel castings to the maker, 
but which had been electrically welded, and then passed 
inspection. There had been no difficulty in machining after 
the welding. The electric welding of steel by people who 
were experienced in the operation was a perfectly satisfactory 
process. The president said steel castings and forgings, and 
iron, too, could be electrically welded most successfully. A 
good firm, who had proper appliances, would do it well, and 
those who had made a study of cast-iron thought it could be 
electrically welded, but not quite as well as steel forgings or 
castings. 


“ Made in America,”—The New York Electrical Engi- 
neer says :— In a letter addressed to the /ron Trade Review, 
Mr. Andrew Carnegie, in a brief but convincing mann:>r, 
shows that a shipyard built in or near New York Harbour, 
and properly equipped and managed, ought to be able to 
compete with any similar establishment in any part of the 
world. As Mr. Carnegie points out, we can produce steel 
more than 25 per cent. cheaper than at Glasgow, for example, 
while as to cost of labour, the most modern appliances, even 
at higher rates of labour existing here, would reduce this 
item below that prevailing abroad. Mr. Carnegie is any- 
thing but a dreamer, and if confirmation of his proposition 
be desired, the electrical arts will furnish an excellent 
example. As to American electric railway apparatus in 
Europe, that has taken so firm a position that it will be diffi- 
cult to dislodge our products permanently, if at all, in the 
future. It may be urged that our experience: in electric 
railway work gave us an advantage of which we have reaped 
the benefit. Granted for the sake of argument. But how 
does this explain the continued and increasing shipment of 
dynamos and motors, circuit breakers, &c., to Europe from 
our shores? Only recent'y we were permitted to glance at 
a list of foreign orders in the works of one of our well- 
known manuufacturers—a list covering page after page of 
various types of machines and apparatus. But what struck 
us mo:t was the fact that the machines ordered were not 
merely for fan motors and the smaller sizes, but ranged all 
the way up to 60 H.P.! We must confess that the showing 
surprised us. The meaning of it appears plain when one 
considers, first, the cheapness of our raw material, iron and 
copper; and, secondly, the perfection of methods of manu- 
facture, of which machine work is the dominant factor. 
That this is probably the true solution of the question finds 
further confirmation in the fact that an able American elec- 
trical engineer will shortly leave for Germany to design a 
line of dynamo-electric machinery for a firm in that country, 
on the American system of manufacture. Reduced to a 

lain ape Europe is still building dynamos, while we 

ave long since manufactured them. We believe that the 
lead taken by America in this respect will be maintained for 
a long time to come, while, on the other hand, our cheaper 
raw materials will always give us an advantage which ought 
to be of a lasting nature.” 








Lectures.—Before the Royal Scottish Society of Arts at 
Edinburgh on 28th ult., Mr. G. K. Grieve read a paper on 
“The Comparative Cost of Gas and Electricity as Sourc-s of 
Light, Heat, and Power.” 

Prof. Barrett delivered a lecture on “ Electric Tramcars : 
Their Propulsion and Lighting,” at the Royal College of 
Science, Dublin, on Monday. 

Before the Chesterfield and Midland Counties Institution 
of Engineers at Derby a paper was read last Friday by Mr. 
W. Maurice on “ Electric Blasting,” this being Part III. of 
a series of five papers on the practical application of electric 
blasting in mines. A discussion followed. A pap2r was 
then read by Mr. L. W. de Grave on “ Photographs of 
Electric Detonators,” 3 
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Induction Coils.—A writer in the Lnglish Mechanic 
recently asserted that the working of induction coils, when 
used for generating Rontgen rays, may be very much improved 
by increasing the capacity of thecondenser. To illustrate his 
point, he describes the following experiment made with a coil 
by a French maker :—“ The coil was a perfect one, by an 
excellent French maker, that is to say, needed no ameliora- 
tion, prima facie. Though of rather small size, it gave not 
only the 6-inch spark it should theoretically give, but very 
nearly 6} inches, and several interesting chirurgical cases 
were radiographed by the instrument. Wishing to try the 
extreme output of the small coil before buying a stronger 
one, my friend doubled the already voluminous condenser by 
a roughly made independent one of 100 tinfoil, not even 
placed in a basement, but left open next the existing one. 
He pressed the conduction wires upon the foil poles dy an 
ordinary iron weight, and connected the improvised condenser 
in parallel with the constructor’s one, by winding the two 
conductors round the spring pillar and the contact pillar 
respectively, so that during the experiment the wire could be 
connected or loosened ad libitum. I saw the experiment 
made, and stated, to my great astonishment, that the same 
Crookes tube gave nearly twice as much light upon the screen 
with the two condensers as with one. A bad tube giving a 
bad and much too intermittent image of the bones, gave 
immediately a sharp and permanent one. The effect of the 
additional condenser had been to reduce considerably the 
sparking at contact break, and to utilise better the extra cur- 
rent therefore. Time of exposure for a very strong radio- 
graph of the hand-link is now 10 seconds with the small 
6-inch, and a mercury or some other costly or complicated 
contact breaker is useless.” It does not follow from this that 
the working of every coil will be improved by increasing the 
capacity of the condenser. The condenser of this coil, even 
though made by “an excellent French maker,” may have 
been too small. The best capacity for a condenser should be 
determined by experiment, and should be different for dif- 
ferent kinds of breaks. The effect of making the condenser 
larger than the normal will be to reduce the sparking at the 
break (as the experimenter found), but also to decrease the 
E.M.F. and current in the secondary. The frequency of the 
intermittent discharges from the secondary will also be re- 
duced. It is possible, however, that the best size of condenser 
may be different when different work is performed; so it 
might be worth while to try varying the condenser, and com- 
paring the effect on the Roatgen rays emitted. The whole 
question of the working of coils and Réntgen tubes is still 
too indeterminate to p2rmit of dogmatising on the subject. 





Crystal Palace Company’s School of Practical 
Engineering.—The certificates awarded by the examiners 
for the Easter Term were presented to the students on 
Wednesday last (6th). Sir Henry C. Mance presided 
on the occasion, and in the course of a very appro- 
priate and interesting address referred to the great faci- 
lities now afforded for technical education, as com- 
pared with the time when he himself commenced his career. 
Greater advantages, however, entailed more weighty re- 
sponsibility, and led to increased emulation and com- 
petition. And this not only amongst ourselves as a 
nation, but we had to hold our own against foreign 
rivals. He mentioned the fact of the contract going 
to America for the machinery for the great Central 
London Electric Railway as a warning in this con- 
nection. If trade unionism had anything to do with 
it, he hoped that recent experiences might lead to the 
removal of that obstacle. He concluded with a few words 
of advice to the students, urging upon them to have 
a definite aim in life, and to endeavour to get early 
into a groove affording work of a kind that will 
prove a pleasure and not a drudgery. If there be such 
a thing as luck, and if, as it is said, it knocks at 
every man’s door once in his lifetime, it is of the utmost 
importance to be in every way prepared to take advantage of 
the occasion when it offers. 

United States Exports.—The Llectrical World says 
that the value of the instruments and machinery exported 
from the United States for scientific purposes during 1897, 
was $3,054,453, which was an increase of half a million 
dollars as compared with the 1896 exports. 





Electric Lighting Plant Required for Australia.— 
In our issues of 11th and 18th of March the Council of the 
City of Hawthorn, a rising suburb of Melbourne, Australia, 
invited tenders for electric lighting plant. We have received 
copies of the specifications, and shall be glad to show them 
to tenderers. The city appears to be in a sound financial 
condition, having a total debt of only £35,000, or £1 15s, 
per head of the population. Its revenue from a General Rate 
of 1s. 91. in the £ on the property valuation is £15,200 a 
year. At the present the Council propose to provide for one 
or two of its main streets only at an estimated cost of £8,000, 
and if the scheme meets with general favour it will in all 
probability be extended over the whole of the municipality, 
comprisiny some 3 square miles, at a cost estimated at 
£40,000. The central station will be located within 14 
miles of the most distant light, and the plant now desired 
is to provide 50 arcs of 2,000-C.P., public, and an equivalent 
of 40,000 C.P. incandescent, private, with a complete unit in 
reserve. The Council are willing to consider any scheme 
that may be submitted, other than that comprised in the 
specification, provided it be complete in itself. 





Method of Sand Paperiug Generator Commutators. 
—A novel appliance for sand papering the commutators of 
generators has been devised by J. D. Lynch, chief engineer 
of the power station of the Hestonville, Mantua, and Fair- 
mount Passenger Railway Company, of Philadelphia, and is 
used in that station. It is designed, says the Street Railway 
Journal, to avoid the necessity of holding by hand a piece of 
sand paper against the commutator, a very tiresome opera- 
tion. The device consists of a bracket of wrought-iron, 
-inch thick, held against the pillow block of the engine by 








four lag screws. Inside this bracket a long iron bar with 
forged lever and slot running almost its entire length is held 
by means of a bolt. The sand paper is fastened to a wooden 
block at the end of this bar. The method of holding the 
bar in the bracket keeps the sand paper in a plane at right 
angles to the diameter of the commutator, so that the 
surface of the latter will always be flat. At the same 
time the pressure can easily be regulated by the handle. 
The commutators in this station run very smoothly and 
without sparking and evince great care on the part of the 
engineers. 





The Action of the Electric Current upon some 
Alkaloids,—It seems that the use of the electric current 
provides a means for producing certain chemical substances, 
the production of which would otherwise involve complicated 
chemical reactions. As a short-cut to obtaining new decom- 
position products, the electrical method presents many 
advantages. Some examples of these are given by Herbert 
Pommerehne (vide Arch. Pharm., 1897, No. 235, prges 364 
—368). He states that caffeine, when decomposed by the 
electric current, yields amalic acid, formic acid, ammonia, 
and methylamine, whilst morphine, when submitted to the 
same treatment, gives rise to oxydi-morphine and quinine to 
thalleio-quinine. 
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Electrical Features at the Alexandra Palace,—At 
tke Alexandra Palace, which opens to-morrow, there are 
several electrical features of interest. The electric railway, 
to which we have already referred, is being laid down by the 
Imperial Electric Light and Power Company, in conjunction 
with Mes3rs. Wandruszka & Oo., of Berlin. The cars are 
expected to be running on Friday. The power house, which 
faces the east entrance to the Palace, contains txo sets of 
generating plant. The trolley system is employed, and the 
cars are built in the American pavilion style, for 60 pas- 
sengers each. Their speed will be from 8 to 10 miles an 
hour. As this is the only instance of an electric trolley 
tramway either in or near London, it should have an educa- 
tional influence both upon the public and the guardians of 
its interests, the members of the London County Council. 
The lighting arrangements are, of course, electrical. The 
main hall is lighted by arc lamps, and the lakes are electri- 
cally illuminated for firework displays. Electric motor cars 
will ply about the park. Messrs. Taylor & Field, of West- 
minster, are acting as consulting engineers for the whole of 
the electrical arrangements. 





Aluminium as a By-Product of a Battery.—Judging 
from conversations with some experts on the subject of 
electro-chemistry, it appears, says the New York Electrical 
World, that it is not generally known that a battery was 
invented quite a number of years ago which yielded metallic 
aluminium a3 a by-product. The following meagre notes, 
which were made tome 15 years ago, may, therefore, be of 
interest. The primary battery is known as that of Lacas- 
sagne and Thier, and appears therefore to be of French 
origin. A crucible, which forms the battery jar, contains 
chloride of todium and an iron electrode; a porous cup 
placed in this contains chloride of aluminium and a carton 
electrode. This is placed in a furnace, and is brought to the 
fusing point of the electrolytes, when it is said to yield 
quite a constant current, the by-product from which is 
metallic aluminium. More detailed information of this 
curious battery docs not seem to be available, but perhaps 
rome readers have experimented with it, and can enlighten 
those interested in the subject. As it has been known a 
number of years it is not unlikely that practical difficulties 
are involved in its use. 


An Ingenious Form of Armature Cradle.—The ac- 
companying engraving, taken from the Street Railway 
Journal, shows a novel form of armature cradle or track 
employed in the Glenwood shops of the United Traction 
Company, of Pittsburg. The special feature of this truck 
is that it is equipped with —— forks or reste, so that 
it will pick up armatures when the latter are resting on the 
floor, saving in this way the labour of raising the armature 
by hand or tackle. The armature can then be drawn to any 
point desired in the repair shop. The truck is simple in 





construction, and can be made by any blacksmith. The 
handle is about 5 feet in length. The United Traction Com- 
pany is also employing an efficient kind of sand-box hose, 
‘he usual hose, of course, is of rubber, and is satisfac- 
tory in warm weather, but in winter often becomes clogged 
by frozen mud. In place of rubb.r hose, the United Trac- 
tion Company is using a tube of coiled steel wire, which, 
naturally, is just as flexible as rubber, and has the additional 
advantage that when it becomes clogged, it can be stretched 
three or four times by the hands, which breaks up any lumps 
of frozen mud which it may contain. The tube is japanned, 
to prevent rusting. 


Casting a New Eod on an Axle—A writer in the 
Street Raiiway Journal recently gave the following illustra- 
tion, showing a method of casting a new end on a car axle. 
The object of casting the end in this form was for experi- 
mental purposes. A brick wall was built up and around the 
axle as shown in the sectional view. The lower end of the 
axle rested upon a firm base also of brick. A collar was 
set-screwed to the axle as shown and a plate iron disc set in 
the brickwork just above. The hole in the disc was the 
game size as the outside diameter of the axle, and the axle 
was held in position by this means. The plate formed the 
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bottom support of the mould, ¢, also the. bottom of the fire 
chamber. Previously to adjusting this mould, a coke fire 
was made in the chamber and the end of the axle, 5, was 
brought to a high heat. Then the fire was drawn, all 
foreign matter removed from the end of the axle, the mould 
put in place, a new coke fire made around the mould and the 
hot metal poured in as the arrow indicates. There was a 
drain at c, leading from the bottom of the mould, through 
which the hot metal escaped to a ladle through the funnel, d. 
This was kept up until the hot metal softened the end of the 
axle, 6, when the outlet was plugged and the mould filled. 
After cooling, and removing the axle, the point of union of 
the two metals was turned down and tests proved the axle 
to b2 as strong at that point as elsewhere. 





Appointment.—We hear that Mr. T. B. Goodyear, who 
has been in the service of the Birmingham Tramways Com- 
pany, Limited, for the past 104 years in the capacity of 
assistant traffic manager and tratlic manager, has been ap- 
pointed general traffic superintendent to the British Electric 
Traction Company, Limited. 








NEW COMPANIES REGISTERED. 





Electric Supply Company of Westera Australia, 
Limited (56,551).— Registered March 18th with capital £100,000 in 
£1 shares, to acquire the business of the Westralian Electric Light- 
ing and Supply Company, Limited, to adopt a certain agreement, 
and to carry on the business of electricians, electrical and mechanical 
engineers, mortar and artificial stone manufacturers, coal, coke, and 
fuel merchants, &c. The subscribers (with one share each) are:— 
E. K. Muspratt, Seaforth Hall, Seaforth, near Liverpool, gentleman ; 
J. B. Atherton, Manhattan, Gateacre, near Liverpool, manufacturet ; 
J. B. Pearson, 63, Catherine Street, Liverpool, gentleman; W. H. 
Edwards, 4, Olive Street, Wavertree, Liverpool, merchant; D. L. 
Chalmers, 5, Fenwich Street, Liverpool, chartered accountaot; F. J. 
Leslie, 15, Union Court, Liverpool, solicitor; A. E. Haptie, 5, Dar- 
ham Road, Seaforth, cashier. The number of directors 1s not to be 
less than three nor more than seven. The first are B. Fitch, E. K. 
Muspratt, J. E. Pearson, W. H. Edwards, and T. Evans; qualifica- 
tion, £200; remuneration £150 each per annum and £200 for the 
chairman. Registered by F. J. Leslie & Co. 15, Union Court, 
Liverpool. 


F. W. Smith & Co. Limited (56,604).—Registered 
March 22nd with capital £5,000 in £5 shares, to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of 
electricity, and electrical apparatus manufacturers. The subscribers 
(with one share each) are:—F. W. Smith, 126, Sussex Road, South- 
port, electrical engineer; G. F. Travis, 49, Ash Street, Southport, 
gentleman ; 8. R. Park, 32, Scarsbrick Street, Southport, iron mer- 
chant; J. Richmond, 16, Derby Road, Southport, manager ; J. White, 
20, Chambres Road, Southport, manufacturer; W. W. Hall, 32, 
Chambres Road, Southport, merchant; R. F. Stephenson, 10, 
Chambres Road, Southport, manager. Registered without articles of 
association, by the Solicitors’ Law Stationery Society, Limited, 12, 
New Court, W.C. 


Matual Telephone Company, Limited (56,627).— 
Registered March 23rd with capital £250,000 in £5 shares, to adopt 
an agreement with the Mutual Telephone Syndicate, Limited, and 
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to establish, work, manage, control and regulate telephonic exchanges 
and works for the supply of electric light, heat, and motive power. 
The subscribers (with one share each) are:—N. Bradley, Mosley 
Street, Manchester, merchant; B. R»bvinson, Pendleton, Manchester, 
manufacturing chemist; W. Lees, Fairfield, Davenport, Stcckport;, 
hat manufacturer; G. Evans, Rochdale, merchant; A. Macnair, 20, 
Datton Street, Manchester, drysalter; W. Thomson. Royal Institu- 
tion Laboratory, Manchester, chemist; F. Scott, 33, Brazennose 
Street, Manchester, chartered accountant. The number of direct rs 
is not to less than five nor more than 15; the subscribers are to 
appoint the first; qualification, £250; remuneration as fixed by the 
company. Registered office, 75, Princess Street, Manchester. 


Globe Electrical Advertising Syndicate, Limited 
56,673).—Registered March 26th with capital £1,000 in £1 shares 
9) deferred), to adopt an agreement with W. T. Bell, of one place, 
and to carry on the business of advertisers by means of electric 
light, or otherwise advertisement canvassers, and agents, electrical 
and mechanical engineers, &c. The subscribers (with one share ezch) 
are :—W.T. Bell, 69, Henry Road. West Bridport, lace manufacturer ; 
W. W. Hopewell, Broad Street, Nuttingham, lace manufacturer; F. 
B. Whitty, Pilcher Gate, Nottingham, lace manufacturer; G. Middle- 
ton, 5, Baker Street, Nottingham, secretary; L. Mosley, 230, Ask- 
wright Street, Nottingham, clerk; N. Soans, Riverley House, 
Hoveringham, Nottingham, clerk ; H. B. Hopewell, Eldon Chambers, 
Wheeler Gate, Nottingham, mortgage broker. The number of 
directors is not to be less than two, nor more than six; the first are, 
F.B Whitty, W. W. H>pewell, H. B. Hopewell, and W. T. Bell; 
qualification, £100 ; remuneration as fixed by the company. Registered 
office, Eldon Chambers, Nottingham. 


Simplex Steel Corduit Company, Limited (56,684). 
—Registered March 26th with capital £10,000 in £1 shares to carry 
on the business of manufacturer of all kinds of fittings for electric 
wiricg, metal tube manufacturers and dealers, wire drawers, electrical, 
mechanical, and hydraulic engineers, tool makers, &c. The sub- 
scribers (with one share each) are:—F. Wain, 252, Moseley Road, 
Birmingham, clerk; J. H. Rice, Clifton Road, Sutton Coldfield, 
cashier; H. L. V. Pryse. Sarrey House, Leamington, solicitor; H. R. 
Hodgkinson, Norwood House, Erdington, Birmingham, solicitor; H. 
C. Silk, Alcester Road, King’s Heata, Birmingham, clerk; H. G. 
Chambers, Frederick Rad, Aston, Birmingham, clerk ; B. Smallwood, 
84, Popular Road, Edgbaston, clerk. The number of directors is not 
to be less than two nor morc than five. The firat are H. Huggins, 
F. Huggins, and C. Middleton; qualification, £200; remuneration as 
fixed by the company. Registered by Waterlow Bros. & Layton 
Limited, Birchin Lane, E.C. ; 


Improved Telephone Patents, Limited (56,698). — 
Registered March 28th with capital £300,000 in £1 shares, to adopt 
an undescribed agreement, and to acquire, manufacture, adapt, 
prepare, alter, improve, repair, use and deal with any materials, 
machinery, tools, or things connected with telephones, telegraphs, or 
other means of communication. The subscribers (with one share 
each) are :—J. H. Cuthbert, 58, Beversbrook Road, Tufnell Park, N., 
accountant; W. E. Elmslie, 20, Abchurch Lane, E.C., solicitor; A. 
E. Seamer, 7, Park Place Villas, W., clerk; J. L. Cooper, 6, Union 
Read, Tofnell Park, N., accountant; J. Perry, 175, Essex Road, 
Islington, N., clerk; H. Adams, 111, Mayall Road, Herne Hill, 8.E., 
clerk; H. I. Bethell, 128, Beresford Road, Hornsey, N., clerk. The 
number of directors is not to be less than three nor more than seven. 
The subscribers are to appoint the first. Qualification, £100; 
remuneration, 5 per cent. of the net profits divisible. Registered by 
E. A. Foster, 6, Great St. Helen’s, E.C. 


Motor Omnibus Syndicate, Limited (56,718).—Regis- 
tered March 29th with capital £6,000 in £1 shares, to acquire Patent 
No. 21,302, of 1896, to carry on the business of electricians, engineers, 
machinists, fitters, founders, millwrights, &c., and to construct, pur- 
chase, equip, maintain and work omnibuses, vans, steamboats, tugs, 
&c. The subscribers (with one share each) are:—E. H, J. C. Gillett, 
Hunworth Road, Hounslow, engineer; W. R. Manning, St. Maur, 
Henderson Road, Wandsworth Common, surveyor; C. Hayles, Peri- 
vale Lodge, Hounslow, c.al merchant; A. V. England, Bank House, 
High Street, Hounslow, bank manager; W. B. Hurt, 78, Cicada Road, 
Wandsworth, 8.W., clerk; R. A. Burrows, 17, Unwin Mansions, West 
Kensington, gentleman; H. G. Rivington, Coniston, Eppiog, Essex, 
gentleman. The number of direc‘ors is not to be less than two nor 
more than five; the first are A. V. England, C. Hayles, and W. R. 
Manning. Qualification of the first directors £50, of others £100; 
gy as fixed by the company. Registered office, 27, Chancery 

ne, W.C. 


Ernest G. Denner & Co., Limited (56,777).—Registered 
March 31st with capital £5,000 in £1 shares, to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity, and manufacturers of electrical apparatus. The subscribers 
(with one share each) are:—E. Denner, 5, Binfield Road, Sheffield, 
electrical engineer; M. Nicholson, 156, Steade Road, Sheffield; 
W. Haslam, 29, Spencer Street, Chesterfield, clerk; G. Smith, 1, 
Attercliffe Road, Sheffield, licensed victualler; W. Crake, 397, Stani- 
forth Road, Sheffield, chemist; B. Nicholson, 156, Steade Road, 
Sheffield, steel melter; H. H. Ewing, 2, Plumpton Street, Sheffield, 
clerk. The number of directors is not to be less than two nor more 
than four ; the subscribers are to appoint the first; qualification, 50 
shares. Registered by Waterlow & Sons, Limited, London Wall, E.C. 


Tyer & Co., Limited (56,760).—Registered March 31st 
with capital £25,000 in £1 shares, to acquire and carry on the busi- 
ness of an electric, telegraph, and railway train signalling engineer 
and contractor, carried on by E. Tyer at Ashwin Street, Dalston, 
N.E., as “ Tyer & Co.,” and to adopt a certain agreement. The sub- 





scribers (with one share each) are :--E. Tyer, Thurlow, Godalming, 
civil engineer; G. H. Jelfs, 35, Fairlawn Avenue, Chiswick, manager; 
R. W. E. Davey, 17, Walpole Road, Twickenham, clerk; H. J. 
Barrow, 19, Ironmonger Lane, E.C., chartered accountant; A. Barrow, 
29, Heathland Road, Stoke Newirgton, solicitor; W. E. Tyer, 88, St. 
George’s Square, 8.W., solicitor; H. Field, St. Jude’s, Maida Hill, 
clerk. The number of directors is not to be less than three nor more 
than seven ; the first are to be nominated by E. Tyer; qualification, 
£500; remuneration as fixed by the company Registered by Need- 
ham & Co., 10, New Inn, Strand. 

Limited 


Mechanical Improvement Syndicate, 
(56,778).—Registered March 31st with capital £1,000 in £1 shares, 
to acauire, own, and wo'k Provisional Patent No. 26,367 of 1897, for 
an improved appliance in connection with electrical illumination, 
and to adopt an agreement with H. Cooney. The subscribers (with 
one share each) are:—A. E. Box, 49, Amesbury Avenue, S.W., 
engineer; H. H. Farrell, 13, Silverdale Avenue, Tuebrook, Liverpcol, 
cashier; J. H. Cheshire, 22, Johnson Street, Liverpool, agent; T. P. 
Martin, 16, Redcross Street, Liverpool, engineer; A. E. Boothroyd, 
Lord Street, Southport, cabinet maker; H. Cooney, 71, Lord Street, 
Liverpool, auctioneer; W. R. Carmichael, 71, Upper Stanhope Street, 
Liverpool, accountant. Registered without articles of association. 
Registered office, 71, Lord Street, Liverpool. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Direct United States Cable Company, Limited 
(11,597).—This company’s annual return was filed on February 16th, 
when 60,710 shares were taken up out of a capital of £1,300,000 in 
£20 shares, and all considered as paid. 


Yorkshire House-to-House Electricity Company, 
Limited (29,235)—This company’s annual return was filed on 
February 19th. The capital is £200,000 in £5 shares (100 founders). 
37,474 ordinary and 100 founders’ shares have been taken up, and the 
founders’ are considered as paid. £5 per share has been called on 
18,848 and £2 per share on 18,626 ordinary shares, and £131,988 has 
been paid. 


London Electric Wire Company, Limited (36,544).— 
This company’s annual return, made up to February 9th, was filed on 
March 26th. The capital is £50,000 in £5 shares (5,000 preference) ; 
4,188 preference and 4,597 ordinary have been taken up, and 3,860 
of each description are considered as paid; £5 per share has been 
called on the others, and £5,325 has been received. 


Madeira Electric Lighting Company, Limited 
(46,371).—T his company’s annual return was filed on February 9th. 
The capital is £15,000 in £1 shares, of which 10,537 have been taken 
up ; £1 per share has been called, and £10,537 paid, and £25 has been 
received on 100 forfeited shares. 


Malaga Electricity Company, Limited (48,076) — 
Tnis company’s annual return was filed on January 12th. The capital 
is £57,000 in 10,000 £5 ordinary and 7,000 £1 deferred shares. 9,981 
ordinary and 7,000 deferred shares have been taken up, and the latter 
are considered as paid. £5 per thare has been called on the 
ordinary, and £44,280 has been paid, leaving £5,625 in arrears. 


Madras Electric Tramways Company, Limited 
(36,158).—This company’s return was filed on February 26th. The 
capital is £100,000 in £1 (or Rs.15) shares. 64,704 shares have been 
taken up, and the full amount has been called and paid. £2,713 
15s, 1d. has also been received on forfeited shares. 


Morley Fletcher Wave Power System, Limited 
(48,648).—T his company’s return was filed on February 26th, when 
694 shares were taken up out of acapital of £20,000 in £10 shares; 
342 are considered as paid, and £10 per share has been called on the 
others. £3,375 has been paid, £150 is in arrears, and £5 has been 
paid on 11 forfeited shares. 


National klectric Sapply Company, Limited (29,992). 
—This company’s return was filed on March 3rd. The capital is 
£84,943 15s. divided into 9,050 ordinary shares of £5 each, 10,850 
ordinary shares of £3 12s. 6d. each, and 100 founders’ shares of 
£3 123. 6d. each. 10,850 ordinary and the founders’ shares have been 
taken up, and £39,693 15s. has been called and paid thereon; £20 has 
been received on four forfeited shares. 


Milver Portable Electric Battery Syndicate, Limi- 
ted (44,003).—This company’s return was filed on January 22nd, when 
4,381 shares were taken up out of a capital of £22,000 in £5 shares, 
The fall amount has been called, and £21,869 paid, leaving £36 in 
arrears, 


International Telescriptor Syndicate, Limited 
(49,860).—This company’s annual return was filed on March 3rd, 
when the whole capital of £10,000 in £1 shares was taken up; 9,993 
of these are considered as paid, and £7 is in arrears. 


Improved Electric Glow Lamp Company, Limited 
(47,636).—This company’s annual return was filed on January 5th. 
The capital is £100,000 in £1 shares, of which 73,390 are taken up. 
33,390 are considered as paid, and £39,975 has been paid on the 
others, leaving £25 in arrears. 
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Lamp Manufacturing Company, Limited (43,920). 
—This company’s annual return was filed on January 14th, when 
6,377 5/6th shares were taken up out of a capital of £20,000 in £1 
shares. £1 per share has been called, and £6,377 16s. 8d. paid. 


Julius Sax & Co, Limited (37,435).—This company’s 
angual return was filed on January 17th, when the whole capital of 
£20,000 in £10 shares was taken up. 1,993 shares are considered as 
paid, and no calis have been made on the others. 


Okonite Company, Limited (31,782).—This company’s 
annual return was filed on January 24th, when 16,000 ordinary and 
15,995 preference shares were taken up out of a capital of £320,000 
in £10 shares; 9,332 are considered as paid, and £10 per share has 
been called on the rest ; £225,665 has been paid, £1,015 is in arrears, 
and £5 has been received on five forfeited preference shares. 


Newmarket Electric Light Company, Limited 
(44,450).—This company’s annual return was filed on February 28th, 
when 36 shares were taken up out of a capital of £36,000 in £10 
shares, and paid for in full. 


Neweastle-upon-Tyne Electric Supply Company, 
Limited (27,997).—This company’s return was filed on February 
28th, when 9,259 shares were taken up out of a capital of £100,C00 
in £5 shares; 301 shares are considered as paid, and £5 per share has 
been called, and £44,790 paid on the others. 


Neweastle and District Electric Lighting Company, 
Limited (28,022).—This company’s return was filed on March 11th, 
when 9,918 shares were taken up out of a capital of £100,000 in £10 
shares. £8 per share has been called on 5,000 and £4 per share on 
the others. £59,672 has been paid, and £829 has been received in 
advance of calls, 


Northampton Electric Light and Power Company, 


Limited (28,640).— This company’s return was filed on March 10th. 
The capital is £50,000 in 10 “A” and 49,990 ““B” shares of £1 each. 
10 “A” and 22,0(0 ‘“ B” shares have been taken up, and £1 per share 
has been called on the “A,” and 17,710 ‘““B” shares, while 10s. per 
share has been called on the rest. £18,594 has been paid, and £1,271 
is in arrears. 








OITY NOTES. 


Eastbourne Electric Light Company. 


In their report the directors state that the gross profit realised on the 
working for the year 1897 was £3,619 7s. 11d., and that the net 
amount available for reserve and dividend, after allowing for the 
interim dividend paid to June, 1897, and £400 carried to the depre- 
ciation fund, is £1,838 9s. 9d. They propose that £412 be placed to 


reserve, and that out of the balance left of £1,426 9s. 9d. adividend . 


at the rate of £10 per cent. for the half-year, making with the 
interim dividend paid in June, £7 10s. per cent. for the year, free of 
income-tax, be paid upon all the share capital of the company. 
This, after allowing for the interim dividend, will absorb £974 15a. 
and leave £451 14s. 9d. to be carried forward to next year’s account. 
The depreciation fund now stands at £3,025; and if the proposal of 
carrying £412 to the reserve fund is adopted the reserve will then 
stand at £3,250, making a total reserve of £6,275. 

The capital account shows a considerable outlay in the past year 
for main extensions and for additional machinery and plant, bringing 
up the deficit on this account to £5,553 1s. 1d.; and the directors have 
to provide for a prospective outlay for the next two years of at least 
£4,400, making a total further capital required of £9,953 1s. 1d. 

The directors have had under consideration the desirability of 
placing the depreciation and reserve funds upon a more solid basis. 
The aggregate of the funds, as stated above, is £6,275, but the money 
is actually in use in the company’s business and is not represented by 
separate cash. 

The lamos in circuit, reckoned upon an average of 8 candle- 
power per lamp, number 19,288, against 16,690 at the close of 1896, 
an increase of 2,598 lamps for the year. The net increase of custo- 

- mers tor 1897 was 56. 


Rand Central Electric Works, 


Tue directors state in their report that steady progress has been 
made in completing various installations and connecting them with 
the main line, and it is expected that the revenue from the constantly 
increasing power supply will show a satisfactory return for the 
current year. It must be borne in mind that up to December 31st 
last the central station had only been in partial operation, supplying 
but a comparatively small proportion of the power contracted for, 
and therefore the rsvenue derived from power supply during the past 
year is no criterion of future earnings. The earnings of the past year 
do not, however, affect the dividend payable to shareholders, because 
Messrs. Siemens & Halske guaranteed tbat the net profits available 
for dividend in the financial year under consideration would be at 
least 6 per cent. The necessary arrangements having bsen made with 
the contractors, the directors have decided to recommend that a 
dividend at the rate of 6 per cent. be declared for the year 1897. In 
accordance with the articles of association, Sir C. Rivers Wilson, 
G.C.M.G., C.B., the chairman of the company, and Mr. Carl yon 


Siemens retire by rotation from office as directors, and being eligible, 
offer themselves for re-election. Messrs. Price, Waterhouse & Co., 
the auditors, also retire, and offer themselves for re-election. 


Electrical Street Car Manufacturing Syndicate, 
Limited, 


A staTuroRy meeting of the shareholders in the Electrical Street Car 
Manufacturing Syndicate, Limited, was held on Friday at the works 
of the syndicate, Wednesfield Road, Wolverhampton. The syndicate, 
it may be remembered, was incorporated in December last, and the 
present meeting—at which there was no business for consideration— 
was held in order to comply with the provisions of the Companies 
Acts. The chair was occupied by Major Flood Page, of London, 
chairman of the syndicate. 

The CHAIRMAN made a short statement respecting the company’s 
prospects. He thought that the speed and succers with which the 
new works and offices had been erected and equipped,. indicated 
great energy and skill on the part of those of his colleagues who had 
directed the work. They had got excellent premises. The amount 
of money subscribed in cash was a little over £7,000, and there 
was only one very small sum in arrear. That was an element of 
satisfaction in starting the enterprise. They were probably witness- 
ing the commencement of a very great advance in electrical matters, 
and he was sure that electric traction in the streets would in a few 
years cause a great diminution in the number of horses so engaged. 
They only required a good accumulator and good business manage- 
ment. The fact that Mr. Parker was engaged in the undertaking 
gave it an element of certainty, for chance was, he was sure, placed 
out of the question by that gentleman’s association with the com- 
pany. All over the world Mr. Parker was known in connection 
with electrical engineering, and they could congratulate themselves 
that so far as electrical engineering was concerned, the undertaking 
would be a success. So far as the business department was concerned, 
he could say—speaking on behalf of his colleagues and himself—that 
they would do their very best. He thought that their prospects were 
excellent. In four or five years’ time there would hardly be a horse- 
drawn omnibus in the country. The London omnibus companies 
had incomes amounting to over a million, and they repre- 
sented the business which the syndicate was waiting for. He 
thought that the younger shareholders present would live to see the 
day when that business would attain vast proportions, comparable even 
to that of the Londop & North-Western Railway Company. 


A special general meeting was subsequently held on the requisition 
of eight shareholders, when a resoluticn was passed amending No. 86 
of the articles of association, so as to enable the shareholders to re- 
move any director before the normal expiration of his term of office 
if necessary. 





The Indo-European Telegraph Company, Limited. 
—The directors after adding £15,000 to the reserve fund, have 
determined subject to audit, to recommend the payment of a divi- 
dend for the six months ended December 31st, 1897, of 17s. 6d. per 
share, making with the interim dividend already paid, 6 per cent., 
and a bonus of 2us. per share, both free of income-tax, ing in all 
10 per cent. for the year. The dividend and bonus will be payable 
on and after May 1st next. 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter ending 
March 81st, 1898, of 15s. per cent. on the ordinary stock, :and £1 10s. 
per cent. on the preferred stock, less income-tax, payable on April 
30th, to the shareholders registered on the books of the company on 
March 31st, 1898. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has ordered the undermentioned to be quoted in the Official 
List :—Milwaukee Electric Railway and Light Company—$603,000 
additional 5 per cent. 30-year consolidated mortgage gold coupon 
bonds of 1926, Nos 7,001 to 7,603. , 








TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending April Ist, 1898, were £2,389 lls. 6d.; corresponding period, 
1897, £2,025 7s. 10d.; increase, £314 3s. 8d. 


The City and South London Railway Company.—The receipts for the week end- 
ing April 3rd, 1898, were £1,050; week ending April 4th, 1897, £1,026; 
increase, £24; total receipts for half-year, 1898, £14,942; corresponding 
period, 1897, £14,818; increase, £124. 

The Dublin Southern District (Electric) Tramways Company,—The receipts for 
week ending Friday, April 1st, 1898, were £358 12s. 8d.; corresponding 
week last year, £367 lls. 1d.; decrease, £8 18s. 5d.; passengers carried, 
62,971 ; corresponding week last year, 60,701; aggregate to date, £5,152 Is, 8d. ; 
aggregate to date last year, £5,514 4s. 94.; decrease to date, £362 3s. 1d.; 
mileage open, 8 miles. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
April 8rd, 1898, amounted to- £1,313; corresponding week last year, 
£1,323 ; decrease, £10, ; 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending April Ist, 1898, after deducting 17 per cent. of the 
grass receipts payable to. the London Platino-Brazilian Telegraph Com- 
pany Limited, were £2,895, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
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* Bubject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
3 Unless otherwise stated all shares are fully paid, 1 Dividends paid in deferred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the Grat part of the next, 
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MECHANICAL STOKERS. 









































THE inventor of an American stoker, Mr. Roney, has given a brief 
hiatory of mechanical stokers in Cassier's Magazine, in which, natar- 
ally, the hopeful side of stoking by machinery is looked upon. It is 
over 100 years since machine stoking was first employed, and it 
appears that in Great Britain the mechanical stoker has seen its 
largest employment, over 25,000 being stated as at work, chiefly upon 
the long, narrow grates of internally fired boilers. James Watt 
patented the first stoker in 1785, which consisted of two sets of hori- 
zontal grate bars, worked intermittently by hand levers. It is said 
to have been a success as a smoke preventor. It is a little amusing 
to see the Hopcraft Furnace of 1889 seriously described among a host 
of others, and its complicated construction set down as an evident 
obstacle to success. There never was any necessity to put forward 
the question of complicated construction to account for the failure of 
this furnace. It never was known to be a success anywhere. It never 
even acted in any way as it was claimed ; it was hopelessly impossible 


good record. We can believe it, for, apart from the serious incon- 


venience of the lateral coal hoppers it seems well designed, but it 
appears only specially applicable to single boiler installations. 

_ The general trend of American stokers, constructed ag they are for 
use with externally fired boilers, is to the use of steeply inclined 
grates sloping down from the firing plates, and with the separate bars 
moving more or less, so as to induce the fuel to move forward and 
downward. The advantage of these sloping grates, is that the fire 
need never burn into holes, for the grate movement can be arranged 
be quick enough to cause the fuel to gather and fill up the voids as 

‘ormed. 

Mr. Roney is in error when he states that the English Jukes grate 
was made with bars crosswise to the furnace. We have seen some 
scores of these furnaces in Yorkshire, and never saw one which had 
not the link belt grate exactly as illustrated in Mr. Roney’s illustra- 
tion of this furnace, as copied by the Babcock & Wilcox Company, of 
New York, As in England, underfeeding has been attempted. 
American underfeed stokers follow closely on the design of Holroyd 
Smith. As we have before stated, the patent of Mr. Roney himself 
includes the sloping grate idea, but with pacar 4 ‘placed bars 
which rock and form a rocking-step grate. There isa dumping grate 


of the future will be more and more by mechanical mean® 


SPo'ty OPoeoawdd mee, ta OO oF He me oe 


; 

from the first, and was condemned by experts from the beginning, and at the lower end for cleaning purposes. ' 
only one of the company’s engineers had the pluck to say so, for which For externally fired boilers, possessing ample space and height for L S 
—but we will draw a veil; the inner history of this furnace has liberal, mechanical cy py we cannot see how anything much i . 
to be written, but the time is not yet. It forms a unique specimen better than the Roney idea can be evolved. The ability to us¢ gravity : . 
of the art of company-mongering, an art which drew £180,000 from gives the power of overcoming that worst fault of other coking b 
the eager public for a patent that no practical man would have passed stokers, the thinning out of the fires at the back ends of the bars. i 

as worth 24d. ; : By gravity and grate shaking the fuel can be travelled down the slope j 
German stckers are rated by the author as merely modified British at a speed sufficient to keep the bars covered, the dumping grate bs 
stokers without their advantages. Novelty in design seems, how- serves to clear off clinker, and, generally, the machine looks like a ' s 

ever, to have been sometimes sought in America. The Murphy is success on paper, and, we believe, is one defacto, as, indeed, is borne : 
one such. It was the first distinctively American stoker, and was out by the tendency towards this type. Externally fired boilers are : 
patented in 1879. It is applicable only to under-fired boilers, and not so common in England, and we are, therefore, confronted tl 
consists of a grate under a brick arch, fed by lateral plungers from in our internally fired boilers with a far more difficult tl 
coal hopper pena in the cide walls about 6 cr 7 feet long. The problem mechanically. Our coals are chiefly bituminous, and fc 
bars of the grate run parallel with the slopes, which are at an must be burned on the coking system for perfect smokelessness, : tl 
angle of about 35°. At the apex isa revolving toothed bar to grind and unless there be a bridge against which to travel the fuel on the . 
out clinker. Allthe sloping bars are hinged at their upper ends, bars, so as to feed up the hollow places burned in the fire, there is a 
and are movcd by cams about an inch at their apexends. This brings always apt to be an excess of air, and corresponding reduction of & . 
down the fire as it burns away. It is said that this machine has a . efficiency. With Mr. Roney, however, we agree that the stoking P : 
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(Concluded from page 457.) 


Tue electromotive force at the generators is 
960 volts at 50 cycles, the length of the line 
being 835 yards. The power is transmitted 
through bare overhead conductors, supported 
on porcelain insulators. ‘The station and 
line are fitted with Wurts’s lightning 
arresters. 

Figs. 5 and 5a show one of three 
horizontal 5 inches by 9 duplex pumps, 
made for the Consolidated Goldfields of 
South Africa. Each pump is capable of 
raising 200 gallons 60 feet per minute, and 
is coupled to a 9 H.P. three-phase motor 
through double reduction gearing. The speed 
of the motor is 1,150 revolutions per minute, 
with 60 cycles and 110 volts between two 
phases. 

Fig. 6 is a photograph of an electrically 
driven coal cutter, fitted with two 10-H.P. 
three-phase motors. The motors are wound 
for 500 volts, and are switched into circuit 
without any starting device. Their speed is 
960 revolutions per minute, this being re- 
duced to 9 revolutions per minute at the 
cutter through treble. reduction gearing. 
The diameter of cutter wheel is 5 feet 
8 inches. 

This machine has been constructed ‘ for 
Messrs. Pop2 & Pearson, Limited, for use in 
their colliery at Normanton. The distance 
between the generators and coal cutters is 
aboutamile. ~ 

The plants described in this paper have 
all been supplied within the last two years, 
and although, I am sorry to say, it is a very 
small amount when compared with what is 
being done in the United States, Germany, 
or Switz2rland, it is some satisfaction to 
know that a little progress has been made in 
pe quaatey in the manufacture of this class 
of work. 


Even those who do not admit of any or 


sufficient saperiority of the three-phase over 
the continuous current system to induce 
them to take up the manufaciure of the 


former for use in England, must acknowledge - 


that many large and valuable orders for our 
colonies and elsewhere are given to foreiga 
firms, which ought to be executed in this 
country, but unfortunately so little has been 
done here that so far we are not in a position 
to compete. 





Fia. 5. 
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SOME RECENT IMPROVEMENTS IN ACCU- 
MULATORS AND THEIR APPLICATION TO 
TRACTION ON COMMON ROADS.* 





By J. T. NIBLETT. 





Means of vehicular locomotion by the aid of some power other than 
that of horses is a subject that is now receiving a vast amount of 
attention. Not only is it of interest to electrical and mechanical 
engineers and carriage builders, but it has been taken into serious 
consideration by all those responsible for the regulation of traffic in 
our large towns. The subject is of such huge importance, that it not 
only affects those whose business.or pleasure calls for some rapid and 
safe means of transport from place to place, but it affects the safety 
and comfort of the ordinary as well. Our present system 
of horse traffic is open to many objections, not only from a humani- 
tarian tof view, but from its sanitarian and economic aspect as 
well. streets in our large towns would present a vastly different 
‘aspect sn instead of horses, some other means of drawing our vehicles 
were 


used. 

Much attention has been given to the application of steam, petro- 
leum, and spirits to produce the necessary motive power; but there 
is but little doubt that electricity will eventually su e them all, 
not only on the score of economy, but owing to its freedom from 
heat, steam, disagreeable odour, and to the ease with which it can be 
manipulated. eaue, 

In this communication we do not propose:touching upon the 
numerous applications of electricity for the propulsion of tramway 
cars and light railways, but we shall deydte our attention more 
especially to the subject of the electrical propulsion of vehicles on 
common roads by m: ans of batteries. We shall point out some of 
the recent improyements that have been made in batteries suitable 
for this purpose, and shall then indicate in a few words how the 
are best employed, and the most approved methods of dealing wii 
them. Ana endeavour will be made to deal with the subject in a 
— manner, and all technicalities will be avoided as far as 
possible. 

Secondary batteries may be divided into two classes, viz, those 
in which the active. material is formed from the substance of the 
element itself, either by direct chemical or electro-chemical action, 
and those in which the chemical formation is accelerated by the 
application of some easily reducible ealt of lead. Blements of the 
former type are usually termed “ Planté,” and those of the latter 
“Faure” or pasted, Messrs. Planté and Faure being the respective 
inventors. 

The active materials in all the best known types of secondary cells, 
whether of the Planté or Faure pattern, is peroxide of lead in the 
positive element, and spongy lead in the negative. The medium 
through which the necessary chemical changes occur during either a 
charge or discharge is a solution of sulphuric acid and water. There 
is still much doubt as to the precise nature of the chemical changes 
involved in a lead sulphuric acid cell, due to the action of an electric 
current, and therefore this matter will not be discussed here. 
Enough, however, is known to enable those concerned in their com- 
mercial por poser ? Paces ee of almost any — 
capacity, and capable o: ing up and giving out any rate of charge 
ordischarge. It isnow usual anek of any given type of secondary 
cell as being of so many ——— capacity per pound of plate, 
or per pound of complete In the latter case the precise nature 
of the containing vessel, whether it be of glass, earthenware, metal, 
or vulcanite, must, of course, be specified. 

One of the earliest to introduce into this*country a commercial 
cell of the Planté type was Mr. Epstein, and a cell bearing his name 
has been long on the market. Mr. Epstein has given much attention 
to the production of accumulators of this and in a recent 
communication to the Institution of Electrical Engineers he promised 
to shortly introduce an improved form of his plate, which ‘he stated 
was particularly suitable for traction purposes. Such a promise, 
coming from one so well versed in the subject, leads us to “— a 
real improvement. The original Eps te was made by dee 
grooving both sides of a lead plate. The plate, when grooved in 
way, was boiled in a solution of nitric acid and water, or some similar 
solution. This process is said to so corrode the metal that it is 
easily acted upon electrolytically. Owing to the serrated nature 
of the plate, the active material appears to wedge itself in the 
narrow grooves, and does not fall out under o worki 
conditions. 

The Crompton-Howell cell, which we do not hear much of now, 

was constructed of plates sawn from a cast mass of porous lead. 
We believe this material was prepared by a system of wrating the 
metal while in its molten condition. The resulting plate was of a 
highly porous and crystalline nature, and, owing to its porosity, the 
electrolyte easily permeated it, thus rendering the formation quite 
an easy matter. 
A form of cell now on the market, known as the “D.P.” accumu- 
lator, manufactured by the D.P. Battery Company, is also of the 
Planté type. The elements in this case consist of a large number of 
narrow strips of lead built up one above the other. By this method 
a large active area, enabling the cells to be charged and discharged 
at high rates, is obtained, while disintegration of the active material 
or buckling is said not to occur. As in the case of the Epstein cell, 
the plates are chemically treated to accelerate the f : ‘ 

The traction cell made by this company is not designed with a view 


© Abstract of paper read before the Self-Propelled Traffic Associa- 
tion, Liverpool , on March 29th. 
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to extreme lightness, but rather with the idea of combining durability 
with as little weight as possible. The containing case of this par- 
ticular form ‘of cell is of ebonite, and it contains three plates—one 
positive and two negative. The weight of the complete cell is about 
$3 Ibs., and three cells are put in a crate for convenience of handling, 
the weight of the three thus fitted being about 100 Ibs, 

The capacity of each cell is 100 ampere-hours, at a normal dis- 
charge rate of 15 amperes. They cap, however, the makers state, 
be discharged at any rate within reason that may be desired with- 
out damage to them, the only consequence being a loss in capacity 
as the disch rate is increased. The makers assert that with 
this form of cell a current capacity of four ampere-hours per pound 
of ee and three ampere-hours per pound of complete cell, is 
obtained. 


The “Lamina” accumulator elements, as manufactured by the 
Lamina Accumulator Company, are made up of a series of perforated 
and corrugatéd lead strips. The method of making these plates is 
somewhat as follows :—Lead is received in the form cf rolls of 8 
to 10 inches wide, and of varying thickness of from ,{*h to y,nd of 
an inch. The Jead is first perforated, and is afterwards corrugated by a 
suitable machine. After being treated in this way the lead is cut up 
into strips of the desired sizo. These strips, when built up, are 
encased by a sheet of perforated lead, held in position by leaden 
rivets, and lead-burnt at the top and bottom. 

The forming process is said to take only 36 hours. As the 
mechanical construction of the plates is simple and strong, they are 
said to withstand quite well the severe work imposed upon them when 
used for traction purposes. The makers state that a cell of this form 
of construction can safely be charged or discharged in one hour. Tae 
following data of the company’s “A 5” traction cell may be of 
interest. The containing case is of ebonite, and is of the following 
dimensions :—10}4 inches long, 44 inches wide, and 12 inches deep. 
The complete ht of the cell, with elements and electrolyte, is 
given as 40 lbs. The dimensions of the positive plates are as 
follows :—84 inches long, 7? inches wide, and gths of an inch thick. 
The size of the negative plates are:—8% inches long, 8} inches wide, 
and gthsof an inch thick. The discharging rate of this form of cell is 
20 amperes, but it may be run up to 100 amperes. The normal 
charging rate is 25 amperes, but this can also be run up to 100 
amperes, 

FavBe, OR Pastep CELLS. 


Messrs. Sellon, King, Volkmar, Philippart, Parker, Swan, and 
others, have each devised methods of holding active material on grids, 
frames; or plates, These methods, combined with Faure’s original 
discovery, constitute that group of inventions owned by the Electrical 
Power and Storage Company, and are well known shortly as the 
oe patents. In all cases the actual forming is done by the prr- 
chasers. 

Of late years improvements have been made in the original E.P.S., 
plates. The King-Faure plate, now much used, has a series of ledges 
cast upon it on both sides, and these ledges are filled in with the 
active material. -Plates made on this principle are much thicker 
than those originally made, and are said to give a greater capacity 
per pound of plate. The accumulators made by the E.P.8. Company, 
and so extensively used for electric light .perpones, are so well known 
that they scarcely need further description here. We shall, how- 
_ have occasion to again refer to this company’s traction cells 

r On. 

Since the year 1880, considerably over 1,000 applications for 
British letters patent have been made for improvements in secondary 
batteries, chiefly of the Faure pete. and of these some hundreds 
have developed into fully published patents. The great majority 
of the suggested improvements are of a mechanical nature, and 
refer more especially to:—(1) Methods of accelerating formation ; 
devices for preventing di of the active material ; 
8) attempts to construct a mechanically solid cell ; and (4) means to 

revent that great bugbear of all lead accumulators—the warping and 
uckling of the plates or grids. 

It is not within the scope of this communication to ent all 
the attempts made to overcome the above-mentioned difficulties, and 
only a few of those batteries now on the market will be considered. 
In addition to the improvements noticed here, much has been done 
in this country by such workers as Sir Edward Frankland, Messrs. 

eckenzaun, Drake, Gorham, Barber-Starkey, Pitkin, Bristol, and 
others. On the Continent, Messrs. Reyoier, Tommasi, Gadot, Hagen, 
Jacquet, Payen, Laurent-Cely, Pollak, and Blot are each credited 
with improvements; while Messrs. Brush, Hickmeyer, Ernst, Car- 
, Knowles, Hering, Gibson, Ourrie and Wiokler, in America, 

ve modified, with some amount of success, either Planté'’s or 
Faure’s original inventions, 

A form of accumulator which has been received with much favour 
on the Continent is known as the “Tador.” Of late years this form 
of cell has been introduced into this country, and is now manufac- 
tured by the Tudor Accumulator Company. The elements are not 
of the grid form, but consist of lead plates Suey nee made by 
being passed between a pair. of suitably made rollers. The grooves 
in the negative plate are narrower than those on the positive. When 

repared in this way, the plates are coated by electrolysis with a thin 

yer of xide, and the interstices are then filled in with the 
usual of lead oxide. The reason for treating the plates.in this 
way is to prevent the formation of sulphate of lead at the junction 
of the metal holder and the active material. After the above treat- 
ment the Dray are allowed to dry, and are passed through smooth 
rollers, last process closes up the grooves, and tends to key the 
active material in. 

Acco: to Prof. Kohlrausch, who made some tests of the 
original Tudor cell, he found that a capacity of 16 ampere-hours per 

und of plate was obtained by a cell of the following Stuceaioes — 

e weight of the elements was 29°3 lbs., the total active surface of 


the positive plate was 1:29 square feet, the amount of electrolyte 
was six pints. Such a cell was stated to have an integral resistance 
of 0°015 ohm when charged, and 0°02 ohm when discharged. The 
best charging rate was found to be 5 amperes, and the discharging 
rate 6 5 am As amean of six ordinary and discharges 
a current efficiency of over 99 per cent. was said to be obtained. We 
believe that since the above test, and owing to improvements made, 
far better results have recently been obtained. 


(To be continued.) 





































AN ELECTRICAL HYPOTHESIS FOR THE 
SOLAR AND PLANETARY SYS 8, AND 
SOME OF THEIR ASSOCIATE PHE- 
NOMENA. 





By DELTA. 





(Concluded from page 462.) 





Tue CometaRy BopIEs, 


THE application of the electrical hypothesis to an erplana- 
tion of this erratic body® is necessarily highly speculative, but 
not more so than that of any other hypothesis yet pro- 
pounded. ; 

It is suggested that the rotation of the solid element of 
the comet is effected electrically. The rapid movement of 
the body in a state of erratic at. drags along with it 
an atmosphere which streams behind tike the tail of a kite, 
or the steam from a locomotive; this straggling atmosphere 
is illuminated by the passage through it of electric energy of 
high intensity and frequency. 


THE NEBULA. 


It is assamed—in the absence of more specific data—that 
the nebulse are clusters of small electrical condactors, or 
stars, enclosed in a common luminous atmosphere. 

The same theovetic assumption applies to the spiral 
nebuls, the stellar character of whose nuclei is admitted. 

The electric solar high pressure energy illuminates the 
nebular atmosphere, enters the stellar bodies, which are 
assumed to be spherical polarised electric conductors and 
transformers, to admitted to the interstellar and low 
intensity electrical ocean at low intensity. 

It is suggested that the coalescence of the stellar portions 
of the nebule is the result of inter-electrical action acting in 
the same way that electrified particles of aqueous varour unite 
to from clouds. 

SHootine Stars. 


It is admitted that the Juminous streaks, .known as shoot- 
ing stars, travel constantly in the same © way around the 
solar centre, their orbits of passage being very similar to 
those of cometary bodies, 

No doubt somewhat analogous to the currents that flow in 
ge lines in the aqueous oceans of the earth, there will, in 

e great interplanetary and interstellar electrical ocean, be 
distinctive electrical currents of voltage, differing specifically 
from that of the normal, ani carrying with them bodies that 
are outside the influences of attraction of planetary and 
stellar bodies, but are exposed to the luminous influences of 
the electrical currents emanating from the sun. 


Srars. 


The repulsive force of electricity varies inversely as the 
ratio of molecular weight, the lightest particles being driven 
from the great solar electrical conductor. 

Each star will be, it is suggested, a small conductor, and 
must either have its own luminous atmosphere, or be so con- 
stituted, as to offer a resistance to eolar electrical emanations, 
such as toset up in a portion of itssphore a temperature of bright 
incandescence; such a form of inferior conductor can be 
easily imagined, and if thought of in combination with the 
effect. of rotation, it shou!d produce the’ intermittently 
luminons character associated with movable stars, 

The fixed stars are probably amenable to the same law, 
and it is likely that this incandescence effect that induces 





* It has already been admitted by one astronomer that the 
luminous ¢missions from cometary b are largely of an electric 














492 THE ELECTRICAL REVIEW. 


[Vol. 42. No. 1,063, Apar 8, 1898. 





disintegration resulting in the formation of aerolites, 
meteorites. 

The fixed stars may have atmospheres of varying chemical 
character and density, and thus we should have luminous 
effects of varying colours coincident with the density of the 
stellar envelope which is illaminated by the resistance offered 
to the flow of solar electricalenergy. , 


Tur INFLUENCE OF STARS IN THE EXTENSION OF HIGH 
VoLTAGE SouaR DISCHARGES. 


~ A high pressure electrical discharge can be extended in- 
definitely—by the introduction of simple conductor spheres, 
in the line of electrical discharke—and it is here suggested 
that the. myriad upon niyriads of stara that photography has 
disglosed to us may really constitute a-means-by which high 
pressure colar electrical currents are distributed oyer the 
vast area we know as the stellar and planetary-spice. ~~ 

The starry elements we already know have varying degrees 
of luminosity ; the greater number do not = emit 
luminous rays of snfficient intensity to be seen by the 
human eye, although faithfully recorded by the sensitive 
photographic plate. 


A CoRRELATIVE THEORY. 


Since the date of the publication of the first and second 
of these articles, the journal Llectricity, of New York, 


in its issue of February 16th, publishes a new theory pro- - 


pounded by Dr. William M. Gross, which has a certain 
resemblance to the theory formulated in these articles. 

The Gross .theory briefly defined, and in his phraseology, 
slightly modified, is as follows :— 

He believes that electrical force is induced and not static. 

Dr. Gross asserts that the earth and its atmosphere go to 
make up an immense armature, with that portion of space 
between the earth and the sun as the electro-magnet. 

He suggests that the earth in revolving generates a 
powerful current. 

He says the solar rays are vertical on some parts of the 
earth all the time,.and that the space between the earth and 
the sun is err! charged with electricity. 

Currents of this electricity are induced out of space by 
the revolution of the earth from west toeast. In accordance 
with the law of Lenz, governing electrical currents, they, 
the electrical currents, pass in opposite direction, that is to 
say, induced currents of electricity always move in opposite 
directions to the electro-magnetic force producing the 
current. 

These currents are brought down to, and through the earth 
by the latter’s centrifugal force. This force tends from the 
centre and towards the east; the electrical currents tend 
from the east and to the centre of the earth. 

When the centre becomes surcharged, the current flows 
off: at about the 70th parallel, producing the north and 
south winds. 

His experiments with ground telephonic wires has satisfied 
him that the earth is full of electricity. Dr. Gross is making 
elaborate investigations, more of Which we shall doubtless 
hear anon. 


THE INFLUENCE oF ELECTRICAL CONDITIONS UPON 
OrGaANIC BopIEs. 


The importance of the investigation into the electrical 
characteristics of organic bodies has already been emphasised, 
and W. Branly’s recent contribution in December, 1897, to 
the Academie Frangaise, is most opportune, and establishes a 
striking analogy between the effect of continuous electrical 
currents upon the nervous systsm, and upon the coherer; 
Branly, although not prepared to say that the coherer and 
the nervous actions are altogether similar, nevertheless 
considers that the resemblance is sufficient to form a valuable 
guide to the electrotherapeutist.* 

The author suggests that there is some analogy between 
the cause and effect of Hertzian rays and the strong impulses 
that are occasionally transmitted between human subjects, in 
ating sympathy with each other, but separated by many 
miles. 





* It is only fair to W. 8. Hedley, M.D., to say that he suggested in ; 


oe Luncet a similar physiological analogue as far back as May 4th, 


‘The influence on organic plant life is not at all realised in 
the measure of its importance.* 

In concluding these articles the author asks for the un- 
prejudiced consideration of the hypothesis he has so im- 
perfectly formulated. 

‘We are, even now, a century of yeara past the time when 
Volta first initiated his researches into the electrical condition 
of the atmosphere, but little in advance of bis knowledge, 
either in the exact knowledge of the electrical characteristics 
of the atmosphere or of the earth itself. 

The exact knowledge of the character and proper apprecia- 
tion of the all powerful influence of high voltage rays that 
‘stream from the solar fountain of electrical energy (which is 
the master influence in developing and maintaining organic 
vegetable and animal life) may permit some of us to find 
means of control and diversion of such energy for the benefit 
of man, and especially in the removal of nervousstress. The 
tendency of modern /in de siécle civilisation is more and more 
in the direction of the suppression of the animal in favour 
of the mental energy. In the train of this tendency, and 
constituting one of the baneful effects of modern life, is the 
increase of diseases of an almost entirely nervous character ; 
and the individual, who is compelled to follow in the mad 
rush, is becoming more and more susceptible t> the varying 
conditions of his electrical environment, and, therefore, the 
demand for more light, is not merely the product of a desire 
for scientific research, but it is wk upon motives having a 
far more serious raison a’étre. 

Given this enlightenment, then the necessity to grope in 
the gloom of uncertain knowledge, promjtinz hypotheses 
of more or less speculative character, however logical they 
may be, will disappear. 

If the author has not sofficiently curbed his imagination 
in building up the electrical theory applied toa field of 
immeasurable dimensions, and one that must necessarily 
be of a more or less highly speculative character, he trusts 
that the contribution may lead at least to a proper recogni- 
tion” of the importance of correlating the day by 
day changes in the electrical condition, and the other 
physical changes of the atmosphere with that of the 
substrata of the earth, and in geographically well-distributed 
centres. 

If ardent investigators would devote their serious attention 
to the exploration of this comparatively unknown field of 
scientific research, they would confer inestimable advantages 


_ on their fellow men. 


Compared to this field of research, the importance of the 
exploration of Arctic and unknown territorial regions becomes 
puerile. There. is no reason why practical science should 
not be able to provide means for testing the electrical con- 
dition of both the atmosphere and the earth at a distance of 
even five miles below or inside, and 10 miles above or outside 
the surface of the earth. 

The competent and adequate exploration of the electrical 
mystery land offers far more prizes than can be easily 
imagined, and the fruit of such research may. not only 
eventually command the ready and artificial discharge of 
clouds and the fall of rain, but it may permit the establish- 
ment of conditions that may prevent the influence of effects 
injurious to human life and happiness. 

A society formed from the ranks of physicists, electricians, 
chemists, and from the medical fraternity, along with experts 
in astronomy and meteorology, would find ample scope for 
‘work in the field of research outlined. That this society 
will be formed, is the ardent hope of “ Delta,” and he trusts 
is also that of your readers. 








* “T have been applying now for nearly a year electrical radiation 
for the purpose of improving our native wheats. I pass them 
through the terminals of a Tesla apparatus and find that the 
instantaneous exposure has a marked effect upon the germination and 
upon certain important functional features of the grain. There is a 
violet radiation round the wires, but nothing visible when the grain 
passes them. The defects which this treatment go farthest towards 
remedying exist in Scotch wheat and do not exist to the same extent 
in wheat which are grown with more sunshine, and it is an interesting 
question whether these differences are caused, not so much by the 
variations in the amount of sunshine as by the variations in the 
quantity of violet rays reaching the growing wheat. However that may 
be, I think it points in the direction indicated by your paper, that 
the electrical radiations from the sun play a most important part in 
the vegetable world.” 

Letter bearing date March 3rd, 1898, received by the author. 
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THE TELEGRAPH TROUBLES. 





THe CierKs’ Pornt or VIEW. 





By CHAS. H. GARLAND. 





(Concluded Jrom page 386.) 


DuRInG the progress of these papers it has been sought, by 
the free use of quotations, to show how far the ideals of 
State employment, as formulated by politicians, economists, 
and even barristers, of all shades. of political bias, differed 
from the actual conditions which exist to-day. Whilst the 
whole country seems to be fast progressing towards a more 
real democracy, whilst the pressure of public opinion is 
forcing Ministere to proclaim themselves in favour of the 
most advanced and generous principles of State employment, 
the permanent Civil Service of the Crown remains the strong- 
hold of a labour policy that, viewed in the light of present- 
day economics, is absolutely reactionary. The rights enjoyed 
by ordinary citizens are, in many instances, taken away from 
Stats servants, and this deprivation is thought to be justified 
by reference to certain illusory benefits, which, in many 
instances, exist only on paper. Thus the statement of Mr. 
Arnold Morley as to the “right to combine” among postal 
servants may be regarded as a sop to the Cerberus of public 
opinion. Any postal servant knows that the picture there 
inted of the privileges enjoyed by the various unions 
ears not the slightest. resemblance to the actual state of 
affairs. What did Mr. Morley say? In a letter addressed 
to Mr. Murray Macdonald, M.P., on April 1st (an ominous 
date), 1895, the following words occur: “The officers of 
this Department are at liberty to combine in any way 
they may think proper. All the privileges which trade 
unions enjoy, and, in my opinion, rightly enjoy, are thus 
accorded to the unions of postal officials.” The uninitiate 
would gather from this that the most complete liberty of 
combination, as at present understood, was enjoyed by 
Post Office servants. Yet this is far from being the case, 
The publicly-proclaimed rights are cut down to mere 
nothingness by restrictive regulations, which are defended 
on the ground of discipline—a defence which would not pro- 
tect a private employer from censure. During the recent 
debate in the House of Commons on this subject, the point 
at issue was obscured by references to dismissed officials, and 
the real principle was lost sight of in a profitless discussion 
of a disciplinary measure of Sir James Fergusson. Although 
the principle of the right of combination may be said to be 
involved in the defence of this measure, such is the nature 
of Parliamentary debates, that the House generally “ cannot 
see the wood for the trees.” The truth is, that although 
unions are perforce tolerated in the Post Office, they are not 
officially recognised by the Department. 

The officials of the various organisations are not recog- 
nised as such by the Department, their communications are 
not recognised as representative of their membership unless 
backed by the signatures of their members, their representa- 
tions are only received at all on condition that they them- 
selves are suffering from the grievances complained of, and 
they are never consulted by the Department when changes 
are contemplated or disputes are to be settled. Again, the 
union officials are regarded as rebels, and it only requires a 
brief survey of the recent agitation history to show that 
danger, difficulties and disfavour a the tenure of 
office in the unions of postal officials. Men have even been 
discharged for the ventilation of grievances which have 
afterwards been remedied, and the complaint thus justified. 
These things are hard to believe, but are nevertheless true, 
Mr. Morley notwithstanding. Official returns have been 
issued recently, tending to show that the Department has 
improved the condition of its employés, and that the ratio 
of the wages bill to the receipts has increased. It has not 
been contended that these improvements were not necessary. 
In many cases, as I have pointed out, they are illusory; but 
they have never, in one single instance, been initiated by 
the Department. They have all been won by the men them- 
selves in the teeth of opposition, indifference, discourage- 
ment, and personal danger. 

Instances innumerable could be adduced in support of 
these assertions. It is difficult to say where the blame lies, 


unless one attributes it to so impersonal an entity as the 
system. This administrative system, “ iron-bound with red 
tape,” forms an impregnable rock against which successive 
Postmasters-General ‘beat themselves in vain; but it is high 
time that heroic measures were taken to change it. There’is 
a tendency for the State to take charge of much more of thé 
business of the country than at present, and if as each great 
industry is successively taken under its wing, the workers 
are to be deprived of the- benefit of the common laws by 
restrictive regulations, we shall soon find ourselves sliding 
down a steep gradient towards a bureaucratic tyranny which 
is terrible to contemplate. In France the climax of this 
condition of affairs is fast approaching... By the same 
specious reasoning the State justifies the denial to its -ser- 
vants of the rights of combination assured to. all other 
workers by the law-of March 21st, 1884, and as the various 
industries of tobacco preparation, match-making, railways, 
education, telegraphs, telephones, lettsr-carrying, and the 
multifarious duties undertaken by the French Post Office 
come into the hands of the State, the employés are deprived 
of this important part of their civil rights. Z’Hclair of 
August 29th, 1896, commenting on the matter, makes some 
remarks which have a peculiar appropriateness to the present 
position in England. ‘* Why are State servants thus denied 
the common rights?” it asks. “Because they are civil 
servants, which amounts to saying that instead of being paid 
by some sort of commercial employer, a simple citizen like 
themselves, they are paid by His August Majesty the State. 
And the State doesn’t like to be disturbed in the peaceful 
possession of its omnipotence. .... A fine reason; : cer- 
tainly! But this situation from which the State wishes to 
protect itself is the common right. Railway eeryants and 
miners are combined, and do you think the companies are 
too well pleased with the spirit that these innovations 
delelop in their staffs? Haven’t they often complained ? 
Wouldn’t they like to get rid of the unions? But they have 
to put up with them because it’s the law. When the law 
was made it was well known that its effect.would be to 
lighten the serfdom of the wage-earner, to diminish the 
power of the master, that in protecting the one it exposed 
the other, and that these effects would be accompanied by 
others ; the shifting of power, the weakening of authority. 
But the law was passed nevertheless, because it contained a 
principle of social justice before which all considerations of 
a contingent order must bow. Why should the State, then, 
seek to protect itself from obligations which its own judges 
impose upon all other persons? It sets a bad example by 
trying to disembarrass itself of a law when it does not 
suit: it.” 

These words apply with equal force to the condition of 
English State employés. The State must either set itself 
the task of initiating reforms and keeping its employés 
abreast of the changing conditions of life, or it must give 
to those employs the full right of combination to enable 
them to fulfil this necessary and useful function themselves. 
At. present, it does not do the first of thess two things, and 
places difficulties and dangers in the way of the second ; and 
the reason that a greater outcry has not resulted is, that only 
among the lower grades of postal employé:, who are so 
meagrely paid as to feel the pinch of the changes around 
them, whose salaries leave no margin for adjustment, and 
who are brought directly into contact with the labour needs 
and problems of the day, have unions grown up and the 
restrictive regulations been enforced. But the sphere of 
those affected is growing, the public conscience is slowly 
awaking, and ere long the model employer, it is to be hoped, 
will be a useful, if tardy, model in this respect also. 

Any summary, however brief, of the telegraph clerks’ case, 
would lack an essential to completeness, did it not contain 
some references to the vexed question of overtime. Pro- 
bably no portion of the trouble has been more subject to 
misrepresentation than this. When telegraph clerks have 
complained about compulsory overtime, it has been assumed 
that they took exception to the performance of any extra 
work that the exigencies of the service under abnormal con- 
ditions demanded. This is far from being the case. Tele- 
graph clerks, despite the discouragements to zeal, are as much 
interested in the efficiency of their service, are animated by 
as much public spirit as many more generously paid bodies. 
They have never objected to giving extra attendance under 
extraordinary conditions; what they take exception to is 
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quite another matter. ‘They object to the chronic overtime 
exacted from them by the ordinary constant pressure, which 
they contend should be met by an increase of staff, and bring 
to them the concomitant benefits of promotion which are 
incident on service development, And when this continual 
overtime to meet ordinary and calculable preseure is made 
compulsory, and failure to readily undertake it is attribated 
to lack of zal for the service, what wonder if not only their 
righte appear to them to be invaded, but their pride is 
wounded. A recently issued official statement of the London 
olerks puts the contghaind forcibly and: briefly. ‘It must be 
remem’ »” it says, “that the hours of duty vary through- 
out the whole of the day and night, so that - increase 
adds considerably to the discomforts of a telegraphist’s life. 
The papers given to a clerk upon entry into the service state 
nothing regarding extra attendance, excepting occasional 
Sanday duty. The present Postmaster-General issued a cir- 
cular stating overtime to be compulsory, and threatened the 
staff with severe a should any refusal take place. 
Sir A. Rollit, at the conference with Mr. Hanbnry and the 
Duke of Norfolk, declared the Post Office had no legal right 
to enforce the demand, but the State could compel obedience 
under pain of dismissal. The subject is one that eminently 
calls for settlement, otherwise the eight hours’ duty is 
extended indefinitely, and telegraphists are in the position of 
having no = and no rights. No difficulty has ever 
been experienced by the Department in obtaining volunteers 
for-the ordinary fluctuations incidegt.to the telegraph ser- 
vice, but, owing to the persistent undermanning of the staff, 
overtime is chronic throughout the summer months. The 
reoretary of the Post Office indicated before the Tweedmouth 
Committee his willinguess to sacrifice efficiency for economy, 
and it being cheaper to compel the present clerks to perform 
overtime during the busy season than to increase the staff, 
the Postmaster-General’s recent decision is regarded as bear- 
ing in the same direction.” 

We have now traversed the principal points in dispute 
between the telegraph clerks and the postal administration, 
and although the whole matter is far from exhausted, enough 
has been related to show the roots of the difficulties and 
bring out the necessity for a change of policy in treating the 
discontent existing in the minor establishment. The policy 
of forcible repression has failed as utterly as it deserved to 
fail, and discontent is greater and more articulate than 
before that policy was initiated. Such a policy is deeply 
ingrained in the fibre of permanent officialdom, is consistent 
with its traditions, and will doubtless exhaust the energies of 
many well-intentioned Postmasters-General ere it is finally 
eradicated. A recent letter from the Secretary of the Post 
Office is a glaring example of the uncompromising and 
unconcilistory attitude assumed. 

'Thronghout the sittinzs of the Tweedmouth Committee, 
as, indeed, always, telegraph clerks had been reminded of the 
many advantages they enjoy over and above those vouch- 
safed to the ordinary human worker, and not least among 
these trumpeted advantages was the permanence of their 
employment. They worked for an employer who never died, 
who never failed, and was, in many other ways, a model. They 
had heard it so often that, against their reason, they Lad 
begun to believe it. It may be that the soreness caused by 
the failure to get sympathetic, or even just consideration, of 
their grievances, had, to some extent, been healed by con- 
templation of these advantages. But while the wound was 
still smarting the balm was rudely torn away. In a letter 
to a correspondent, dated August 31st, 1897, Sir S. Walpole 
said :—“ Tcl-graphists are not employed in the service of 
the Post Office under any kind of contract.. The Civil 
Service certificate, which they obtain as a necessary condition 
of their employment, contains no contract, and gives no right 
to the holder; it merely certifies that he is qualified for a 
particular situation, such as that of telegraphist. The posi- 
tion is, therefore, simply this :—The telegraphist is employed 
during the pleasure of the Postmaster-General, and if he 
does not do what is required of him the pleasure may cease, 
and with it the employment.” . 

OF course, we all know that the Postmaster-General, as 
steward of Her Maj-sty, exercises the right of dismissal at 
pleasure, that no formal signed contract is entered into by 
the Post Office to provide or maintain employment for a 
telegraphist. But we also know that the power theoretically 
possessed cannot be arbitrarily exercised in the ,way more 


than hinted at in the passage quoted, and that there is an 
implied contract which is not, and cannot be, altogether dis- 
regarded. It is impossible to dissociate telegraphists from 
the rest of the Civil Service in this matter of fixity of tenure, 
So the deliverance did not cause a panic of terror. It has 
been introduced here merely as an- illustration of the useless 
irritation and possible exasperation likely to be caused by the 
unsympathetic policy of the Department. 

The time has arrived when the Postal Department should 
depart from the time-worn traditions of an effete economic 
era, and approach the question of the discontent of its em- 
ployés ia the spirit of the best employers of the day, to 
whom it professes the réle of model. The spirit should bea 
conciliato-y one, and the end not the useless endeavour to 
stifle discontent, but a sincere desire to do justic>, and remove 
the causes of disaffectioa. If telegraph clerks are listened 
to in this spirit, their demands will be found not to be exor- 
bitant, nor will their attitude be found unreasonable, and the 
way will be short to the realisation of a contented, willing, 
efficient service. 





THE USE OF ELECTRIC MOTORS IN PAPER 
MAKING. 





. It is extremely interesting to notice that nearly every special 


iadu-try presents to the electrical engineer a series of prob- 
lems new to him, and peculiar to itself. For this reason, 
possibly, it comes about that electrical engineers are con- 
tinuully engaged in what is real research work of a very high 
order. The application of electrical power to industries 
hitherto depending upon steam, is not merely a simple 
change from one system to another, but involves the most 
ingenious adaptations. Electric power has to stand upon its 
own merits, and be accepted or rejected according as it is or 


~ is not well fitted for the purpose in view. 


Speaking broadly, the fewer intermediaries ‘between the 
point at which power is generated and: that at which it is 
utilised, the better for economy so far as power is concerned. 
And, therefore, if an electric motor is thrust between the 
prime mover and its work, it must show good cause for ita 
presence. The energy necessarily lost in it must be com+ 
pensat:d by a greater saving of energy ecomewhere else, or by 


‘some economy in time or labour sufficient to be worth the 


while. 

Whenever electric motors have proved important adjuncts 
in any manufacturing process, it has a-ually been for one or 
more of the three following reasons, each of them definite 
and sufficient :—First, they may have enabled a cheap prime 
mover to be substituted for a costly one. Second, they may 
have materially redaced the energy lost between the prime 
mover and the point at which its power must be applied. 
Third, through their characteristic facility of application 
they may have been ab'e to replace manual labour at some 
point in the process of manufacture. Beyond this, electricity 
may have an intrinsic value as the source of new processes, 
bat electric power, as such, takes in these no. part. 

In the paper making industry, manafacturers have been, 
on the whole, somewhat slow to adopt electrical power in- 
stead of steam, doubtless feeling a little. nervous as to the 
result, being only too well aware of the disturbance which 
so radical a change would make in their. capital, yet a little 
rfl ction will show that page making is one of the most 
suitable industries in which this motive power should be 
employed. This industry is invariably situated withio freé 
access to water power, and though until comparatively re- 
cently one would have hesit td to advise driving from 
water power either directly or indirectly, any machinery re- 
quiring uniform speed at varying loai. It is poxwible to use 
water wheel governors which are able to help the speed with 
an exactness quite comparab‘e to the governing of a good 
engine, 

At a meeting of the American Paper Pulp Association, 
held in New York on February 17th last, Dr Louis Bell made 
a +trong plea for electricity in paper making, and gave some 
extremely intresting and cogent arguments drawn from his 
knowledge of particular cases in order to show that if electric 
motors were introduced, they would be attended not only 
with great convenience, but would effect a very tempting 
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reduction in the cost of working a factory. Of course, 
cheap motive power from water-falls is an essential; this 
once gained, the electric power can generally be developed at 
a lower cost than the local cost of steam power. A great 
point in favour of using electric motors in paper making is 
the fact that power is often used continuously throughout the 
whole 24 hours, and this is a condition which is very favour- 
able for electric working. Dr. Bell realises that each case 
has to be considered upon its merit, but he says that the few 
instances in which transmitted power is actually at use in 
paper mills, all the reports received seemed to indicate the 
success that was to be anticipated. 

At the same meeting at New York a very interesting 
description of an electrica) plant, yielding good results, was 
given by Mr. Charles F. Scott. We think the following 
extract from this paper may prove suggestive to those of our 
readers who may be in touch with paper manufacturers. 

The factory is a large one, and is located at Cumberland 
Mills, about 4 miles from Portland, M.E. Some 5 miles 
below the mill on the Presampscot River is a water-power, 
having some 10 feet fall with about 1,500 available horse- 
power. At this point machinery is placed for the trans- 
mission of power back to the mill. 

At, the station are two 300-H.P. two-phase Westinghouse 
generators, each driven by two 48-inch Victor vertical 
wheels. The generators are operated in multiple and supply 
a current at 1,100 volts to four 200-H.P. step-up trans- 
formers, which deliver the current at 8,000 volts to a three- 
phase line of bare copper wire by which ihe power is carried 
4 miles to the mill, where the pressure is reduced by four 
133-H.P. step-down transformers to 400 volts for supplying 
two-phase motors, and an additional transformer of the same 
size supplies current for lighting. There are seven two-phase 
Westinghouse induction. motors; four 50-H.P. motors and a 
75 H.P. motor are used to drive pumps and other 
machinery, and each of two 100-H.P. motors is direct 
coupled to a 100 H.P. direct current generator which 
furnishes current at 110 volta for electrolytic purposes. 
(Rotaries could now be used for this work, but were not 
available when the plant was installed.) 

This plant drives machinery in the pulp mill and is also 
used for an electrolytic process, and arrangements have been 
made so that the entire mill lighting can be taken from this 
system if desired, but ordinarily this lighting work is done 
by a separate plant. 

In addition to the transmission plant just described, there 
is also a direct current transmission of about 250 horse- 
power from Mather generators, at 500 volts, from a station 
aobut a mile up the stream from the mill. This plant was 
installed. prior to the polyphase plant, and drives various 
machinery in the sorting house, and has been used for 
operating the calenders. All the motors in both systems are 
belted to short lines of shafting or directly to their work. 
The standard speeds of belted motors has been found satis- 
factory. In certain parts of the mill the motors are necessarily 
exposed to chlorine gas, so that the least possible exposure 
of brass work or other metal subject to corrosion by these 
fumes is desirable. The polyphase motors installed about 
two years ago have not suffered interruption or damage from 
this source, and seem to be entirely satisfactory for the work. 
It is a serious question whether direct current motors with 
their exposed commutators, brush-holders, &c., would stand 
this.service satisfactorily. In some parts of the mill there 
is considerable dampness, but this has not been so excessive 
as to require waterproof or inclosed motors. The pulp 
pumps are sometimes jammed and absolutely stopped by 
pieces of wood which get into the pump cylinders. This 
necessarily stops the motor, and the characteristics of the 
alternating current motors are extremely valuable, as this 
sudden stoppage does no harm whatever. A direct current 
motor if placed in circuit and treated in the same way will 
be seriously injured, if not burnt out, by the very heavy 
current and the violent sparking which would occur. 

Tests at this plant show an efficacy of 75 to 77 per cent., 
that, is for every 100 horse-power mechanical output of the 
turbines the motors deliver 76 or 77 horse-power to the 
machinery at the mill. The tests of the power consumed in 
the pulp mill, before its operation by steam was abandoned, 
and again after the electrical plant had been installed, show 
a marked and very gratifying saving in the amount of power 
used, resulting from the more direct application of the power 








to the machinery and the elimination of the dead load ‘of 
long shafting bevelled gears and belts. 

It has been found advantageous to divide the motors used 
into mapy small units, thereby securing independent control 
of the different classes of work. as well as saving considerable 
power which would otherwise be lost in long shafting, cross 


belta, bevelled gears, &c. Induction motors appear to be 
better adapted for the work than synchronous motors, 
although the infrequent stoppage of such parts of the work 
as the electrolytic process, for example, would make the use 
of the latter permissible. 
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SCIENCE ABSTRACTS. 





To ascertain what work has been done, and what papers have 
been published on any particular subject, has hitherto beep, 
and is still, a matter of considerable difficulty and labour to 
investigators and inventors, and especially so to a scientific 
man who absolutely requires a knowledge of the previous 
work in preparation for his attack on some problem. The 
difficulty, moreover, is rapidly increasing with the number 
of investigators and authors. Papers are continually pub- 
lished discussing problems and modes of operation which 
are well known, and have been worked out many years before. 
Undoubtedly:men will always be found ready to rush into 
print with accounts of their work, without examining closely 
whether it is new and interesting to other people. In some 
cases this may be due to vanity, in others to a desire for 
advertisement ; some do not realise that a subject of absorb- 
ing interest to the author may be old and trite to others; 
but in an immense number of cases the cause is undoubtedly 
ignorance of work previously done. Councils of scientific 
societies, and editors of scientific periodicals, have continually 
to accept or reject contributions submitted to them, and 
often prefer printing matter, not strikingly original, to dis- 
couraging a new investigator. But all these papers, whether 
the work of students or skilled experimenters, crude specu- 
lations or exact calculations, have to be taken into account 
by subsequent writers. If it were possible to refer readily 
to an index for the published literature of any subject, many 
of these papers would never be published;. or, if published, 
only in confirmation or criticism of previous writers. Some 
writers might then prefer the construction of analyses or 
reports of the previous work in their subjects, to attempts, 
sometimes ill-directed, at individual advance. Soa reference 
to such an index might enable a teacher or editor to assist a 
writer to criticise his own work without discouragement. The 
economy effected: in the time of advanced and original inves- 
tigators in discovering and looking up previous work, and 
of the authors of monographs and text-books, would be 
invaluable to them. 

The best method of dealing with the matter is not easy to 
decide; but a great number of experiments have been made, 
and some conclusions reached. ‘The Royal Society publishes 
a catalogue of scientific papers, similar in general arrange- 
ment to the author’s catalogue of a library. Hach 
volume of this well-known work is a complete index 
of all scientific papers published during a certain period. It 
is edited with scrupulous care and exactness, and published 
in a style corresponding with the dignity of its source. But 
it has all the defects of its quality. It is always.of necessity 
some years in arrear; its alphabetical arrangement makes it 
impossible to publish any part of the period before the rest, 
and there is nosubject classification. In past years its pecuniary 
circumstances have caused great delay in the production of 
the several volumes, even after the close of their respective 
p2riods; but this point has been, and is being, greatly im- 
proved. But even if it could be kept up to date, the Royal 
Society’s catalogue would not altogether meet people’s require- 
ments. While an author’s index, or still better, a subject 
index, enables a writer to consult readily all the works bear- 
ing on his subject, a set of systematic abstracts saves the 
trouble of consulting many of them ait all, by indicating 
their scope and mode of treatment. As an instance, the 
writer having occasion to look up some particular point, 
obtained from indexes and catalogues a list of about 40 

rs whose titles indicated that they might bear on his 
subject. Of all these, only two dealt with the point at issue. 
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Abstracts might have saved consulting the other 38. It is, 
moreover, important that the references should be available 
very soon after publication of the paper. Where many men 
are at work simultaneously on the same subject, as is now the 
case with cathode rays, the Zeeman effect, and electro-mag- 
netic oscillations, the abstracts of newly published work 
should be in the subscriber’s hands immediately after publi- 
cation. 

These conditions, however, are not easily met. Prompt- 
ness in abstraction and publication involves risk of misre- 
presentation, and it is impossible to read some of the 
abstracts of papers published without perceiving that the 
abstractors have their idiosyncracies. It certainly appears 
that abstracts should at first be provisional, and afterwards 
be submitted to revision by the original authors, if the col- 
lection is to be a permanent work of reference. The imper- 
sonal and colourless statements of the Royal Society’s 
catalogue free its editors from the sort of anxiety which we 
think an editor of abstracts must occasionally share with 
him of a newspaper. 

For a long time past the journals of several societies have 
regularly contained abstracts of papers bearing on their own 
branches. The Institution of Civil Engineers have edited 
theirs with great care and completeness, and the Electrical 
Engineers have followed them closely. Since January, 1895, 
the Physical Society has done the work for physics and the 
allied branches of chemistry, and we believe the latter society 
has strained its resources, both of men and money, in carrying 
out their admirable and useful plan. The technical press 
has done its share, we ourselves having regularly read a 
large number of papers, choosing for abstraetion those that 
seem to offer most general interest. 

In all this disorganised work, however, power is wasted, 
many papers being dealt with by several persons, while others 
are overlooked altogether, and we note with great pleasure 
the appearance of a regular publication devoted entirely to 
this kind of work, and organised apparently with care and 
completeness. The Institution of Electrical Engineers and 
the Physical Society have joined their resources to publish 
Science Abstracts under the editorship of Mr. James 
Swinburne and Mr. W. R. Cooper, and give brief 
but fairly complete précis of all the important articles 
on physics and electrical engineering appearing in a 
long list of 53 periodical publications, which, we are 
informed, is being enlarged daily. This list does not at 
present bear on its face its principles of construction. We 
find Comptes Rendus but not Philosophical Transactions, the 
Journal of the Society of Arts, but not of the correspond- 
ing French body, la Société d’Encouragement pour |’Indus- 
trie Nationale; but omissions are to be expected at this 
stage. The first number appeared in January, and the 
second in February of this year; and the two numbers 
contain notices of 230 papers and articles. The second 
number has been sent to us with an invitation to criticism, 
‘but for this we have no desire. We only wish to express our 
cordial goodwill for the new child as well as for its parents 
and its nurses, and we hope it may have a long and vigorous 
life. Its degree of success must depend on the number of 
subscribers it secures, since without outside support it must be 
a considerable tax on the resources of the parent societies. 
We ventare to express a hope that many of our readers, who 
do not receive copies as being members of one of the two 
societies, may think fit to subscribe to it. It is not unlikely, 
we think, that the establishment of a University for London 
may ultimately greatly assist ventures of this sort by the 
informal, though very real, connection they acquire with a 
large organisation, and a united body of scientific men. With 
success might come a further development that would be of 
great value. The publication from time to time of monographs 
summarising the progress along different paths, somewhat on 
the lines of encyclopedic articles, or British Association 
Committee reports, would be of great value; and Science 
Abstracts may not only find the bricks, but actively assist 
to build the Temple of Science. 








Lighting Licensed Buildings,—At the meeting of the 
Middlesex County Council on Thursday last week, it was 
resolved that in future all buildings licensed by the Council 
for stage plays, or music and dancing, and where lighted by 
electricity, should have an auxiliary system of lighting. 


NEW PATENTS.—1898. 





Compiled expressly for this journal by W. P. Tompson & Oo., 
Electrical Patent Agents, 822, High Holborn, London, W.C., to whom 
all inquiries should be addressed. | 





6,773. “ Improvements in and relating to street lanterns for the 
a of incandescent electric lamps.” J.E.Srmwarr. Dated 
21st. 


6,831. “Improvements in electric miners’ lamps.” W.O. Woon. 
Dated March 21st. (Complete.) 


6,834. “Improvements in safety devices for use in connection 
—, ae tension electric conductors.” C.H.WorpmaHam. Dated 
21st. 


6,865. “ Improvements in electric conductors and in appliances 
for making connections with same.” J. D. F. ANDREWS. Dated 
March 21st. 


6,902. “Improved details of electric tramways and railways.” W. 
ALDRED and G. Cagr. Dated March 22nd. 


6,903. ‘“ Improvements in electric plug connectors.” A. E. Tan- 
NEB and G. W. Lowcock. Dated March 22nd. 


6,954. “Improved holders for electric lamps.” J.C. VauaHan. 
Dated March 22nd. sf 


6,989. “Improvements in electrical measuring instruments.” E. 
Weston. Dated March 22nd. (Complete.) 


6,990. ‘“ Improvements in electrical measuring instruments.” E. 
Weston. Dated March 22nd. (Complete.) 


6,991. “Improvements in electrical measuring instruments.” E. 
Weston. Dated March 22nd. (Complete.) 


6,992. “Improvements in electrometers.” E. Weston. Dated 
March 22nd. (Complete.) 


7,061. “Improvements in telephone transmitters.” @G. F. Payns. 
Dated March 22nd. (Complete.) 


7,027. “Improvements in dynamo-electric generators and motors.” 
8S. G@. Brown. Dated March 23rd. 


7,057. “Improvements relating to plug switches and plug con- 
nections for the control and distribution of electric currents.” H. 
F. Procror and J. R. Buarkrz. Dated March 23rd. 


7,058. “An improved method of preventing the corrosion of 
electric battery connections.” W.R. UNDERHILL and P. W. NorrHey. 
Dated March 23rd. 


7,129. “An improved means for generating electrical energy.” 
T. Hoxtmess, A. Houmus, and G. 8S. Houmss. Dated March 24th. 


7,150. “An electric locomotive.” H.L. Topp and E. Harker. 
Dated March 24th. 


7,164. “Improvement in apparatus for electric signalling and 
adjuncts thereto.” F.B. Herzog. Dated March 24th. 


7,170. ‘Improvements in, or in the construction of, electrical 
storage batteries.” F.F. Ynarman and W. Donovan. Dated March 
24th, 


7,199. “Improved wall socket and plug for electrical fittings.” 
L. G. Tats. Dated March 24th. 


7,236. ‘An apparatus, or improved manner of means, for deter- 
mining or ascertaining the velocity of air currents in coal mines and 
other situations by novel electrical and other means.” J. THOMPSON. 
Dated March 25th. 


7,283. “Improvements in miners’ lamps and apparatus for elec- 
trically lighting the same.” S. Hagrison. Dated March 25th. 


7,296. “Differential electric transformation apparatus.” H. H. 
Leia. (Paul Lemaire, France.) Dated March 25th. 


7,305. “Improvements in, and relating to, electrical accumu- 
lators.” J. TaBRaR and W. Water. Dated March 25th. 


7,806. “Improvements in electrical bull’s eye lanterns.” J. 
TaBrak and W. WattER. Dated March 25th. 


7,310. “A divided cylinder dynamo.” W. Donmrry. Dated 
March 26th. 


7,338. “Improvements in the construction of plates for electrical 
accumulators or storage batteries.” E.Mmrian. Dated March 26th. 


7,367. “Improvements in, or relating to, electric indicators or 
annunciators.” A.J. Bourt. (The Antwerp Telephone and Elec- 
trical Works, Belgium.) Dated March 26th. (Complete.) 

7,884. “System of lever drawbridges with overhead conductors 
for electric railways.” A.CiEmENTSs. (Union Electricitats Gesell- 
schaft, Germany.) Dated March 26th. (Complete.) 





CoRBECTION. 


6,633. For “an electrical charge conductor” on p. 464, April 1st, 
read “electrical charge indicator.” 
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